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some Btu’s are always 





On vacation 





Btu's receive no vacations from this co-ordinated Bailey boiler 
control system on a 135,000 Ib. per hr. capacity gas and oil-fired 
boiler. Controls for combustion, feed water, steam temperature 
and five gas temperature are included on this panel. 





BAILEY METER COMPANY 
1026 IVANHOE ROAD « CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


Branches in: Boston, New York, Schenectady, Philadelphia, Buffalo, Pittsburgh, Charlotte, Cleveland, Detroit, Cincinnati, Atlanta, Chicago, milwaukes 
St. Louis, New Orleans, St. Paul, Kansas City, Houston, Denver, Los Angeles, Seattle, San Francisco 
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Yes, some Btu’s are always on vacation. Your problem is to 
prevent too many from getting the habit. Loafing Btu’s 
produce no power. You have to make them work. Then you 
get low power costs. And that is what vou get when you 


install the Bailey co-ordinated boiler control system. 


The Bailey system reduces fuel consumption per pound 
of steam generated, Combustion, feed water, steam tem- 
perature. heater levels. pump speeds and other factors 
are co-ordinated, Safety of operation is increased —con- 
tinuity of service is Guproved. You convert the maximum 
number of Btu's into power and get all the eflicieney your 


boiler was designed to deliver. 


One thing to remember, The Bailey system is not de- 
livered as a standard package. Each one is designed and 
engineered to the speertic job on which it is to be used, 


That’s why it functions so efficiently. 


If you are looking for low cost power, it will pay you to 


eall our nearest office. 
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Increasing Membership 


CHART showing the growth of membership in 

engineering societies in the United States from 1880 
and comment on it will be found in the February, 1949, 
issue Of The Technology Review. Plotted on this chart are 
the membership curves of the four Founder Societies, the 
Society of Naval Architects and Marine Engineers, So- 
ciety of Automotive Engineers, American Institute of 
Chemical Engineers, and the Institute of Radio Engineers. 
Additional curves show the combined membership of 
these organizations and the population of the United 
States. 

Some interesting characteristics of these curves can be 
noted. For example, only during the depression of the 
thirties did the total membership suffer any decline. 
During that period only the A.I.Ch.E. showed steady 
upward progress. In general, growth has been more 
rapid in the younger societies than in the older ones. 
The curves of five of the societies are today clustering 
around the twenty to twenty-five thousand mark; all 
are at their all-time highs. 

Commenting on the total membership and U. S. popu- 
lation curves the Technology article says: “‘In 1880 there 
was one member of an engineering society for every 30,800 
of population. By the turn of the century the proportion 
of engineers had grown to one for each 8900 persons. 
Shortly after World War I there was one engineer for 
each 2120 persons, and the present figure is something 
like one out of 910 persons. If the present trend con- 
tinues there will be one member of a major engineeer- 
ing society for every 795 persons in this country by 
1950." 

Put in this dramatic way the figures are likely to 
astonish the average engineer. Of course there are dupli- 
cations in the memberships of the societies, but there are 
dozens of other engineering societies which are not in- 
cluded. And it is well known that many engineers be- 
long to noae of the major societies. It must be concluded, 
therefore, that the ratio of engineers to total population 
is more likely to be on the low than on the high side. 

Another figure that usually astounds the ASME mem- 
ber is the number of members of the ASME student 
branches. At present this figure stands at 18,600 and 
compares with a total membership in other grades of 
27,000. Of course not all of these students are in the 
§taduating class and not all will become junior members 
upon yraduation. For example, out of a graduating class 
of 4752 in 1947 about 2800 transferred to junior member- 
ship. It is apparent, therefore, that unless an economic 
upheaval of the character experienced in the depression 
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of the thirties intervenes, growth of ASME membership 
will continue to be upward. 

No one even remotely familiar with the development 
of technology, industry, and economic patterns during 
the last hundred years will be astonished at the increas- 
ing ratio of engineers to total population in the United 
States. Prediction as to when the saturation point will 
be reached will not be attempted here because too many 
factors are involved. One factor, which will probably 
be affected by decisions of engineers themselves, is the 
definition of the engineer and more stringent minimum 
qualifications for membership. 

It is a distressing fact that in spite of large memberships 
engineering societies find it difficult to balance their bud- 
gets. ASME is probably more fortunate in this respect 
than many others, although its recent additions to sur- 
plus have been shrinking. The reasons for the situation 
in which engineering societies find themselves are fairly 
obvious. Membership dues have not been increased and 
attempts by some societies to do so have not been success- 
ful. On the other hand salaries and prices have reflected 
the inflationary tendency of the times. Moreover, the 
number of activities in which engineering societies engage 
have increased. To meet the gap between dues income 
and total expenses, engineering societies have effected 
economies in traditional practices that were wasteful and 
have found sources of income in publications and other 
fields. There can be little doubt that growth of member- 
ship is not in itself the means by which the income of 
engineering societies will be made to cover its expenses 
and that the trend will be in the direction of securing 
additional income from the activities in which the socie- 
ties engage. Increase in membership enhances prestige 
and influence of the societies. It provides greater reser- 
voirs of talent. It infuses new blood and the virility and 
industry of youth into the organizations. It enriches 
the value of the services and enlarges the opportunities 
for services to industry, to the profession, and to the pub- 
lic. It develops more fruitful markets for income-pro- 
ducing services. It permits more diversified programs. It 
makes possible a more widespread cross-fertilization of 
knowledge throughout the engineering profession. 

In more ways than in the number of their members 
engineering societies are today at a high point in their 
careers. They enjoy a growing prestige and exert power- 
ful influences. But they face critical times. If they are 
not to deteriorate they must have superior leadership 
and wholehearted support. They must continue to exer- 
cise their ingenuity and sound business judgment in de- 
veloping sources of income to finance their activities. 
The break with the traditional pattern of support almost 
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solely from members’ dues, which began some years ago 
and has been widening ever since, must necessarily con- 
tinue. ASME has made considerable progress in this di- 
rection but it must be prepared to go even further in the 
fucure if it is to continue to serve an increasing member- 


ship. 


Publications Review 


ows years have passed since the Publications Com- 
mittee of The American Society of Mechanical Engi- 
neers entered the final phase of its intensive study of 
Society publications that resulted in a proposal to adopt 
a new procedure. The new plan, as it was called, was 
submitted to the members for letter ballot late in the 
summer of 1947 and was approved by a vote of approxi- 
mately eight to one. At the 1947 Annual Meeting the 
Council approved the plan and ordered it put into effect 
on Jan. 1, 1948, which was done. At that time it was 
decided to give the plan a full year’s trial and to review 
it early in 1949. Such a review is now in progress. 

What the Committee hoped to accomplish under the 
new plan can be summarized briefly: To improve the 
technical quality of the publications; to reduce delays 
in bringing technical papers to the attention of members; 
to provide in MgcHANICAL ENGINEERING a means by 
which all papers could be brought to the attention of 
members; to reduce publication expense; and to reduce 
waste. 

Opinions will differ as to how successful the Commit- 
tee has been in improving quality. Under the new plan, 
in theory at least, a fairly complete preprint service 
makes almost every paper available to members who may 
find it of interest. The periodical publications can 
therefore be reserved for papers which, in the opinion of 
reviewers and the Committee, are of highest quality, of 
broadest appeal, or of most permanent value. 

One of the most important features of the plan was the 
addition to MecHanicaL ENGINEERING of a new depart- 
ment, known as ‘ASME Technical Digest,’’ in which 
digests of papers to be presented at meetings, or actually 
presented at recent meetings, are printed. Copies of 
papers noted in the Digest section are available and may 
be purchased of the ASME Publication Sales Department. 
When papers are submitted well in advance of meetings, 
preprints can be provided so that the digests are printed 
before the meeting is held. If a paper is received late, 
the digest cannot be printed until after the meeting. 
The Committee hopes to encourage early submission of 
papers so that a greater number of digests can be printed 
in advance of meetings. Until the Digest section was 
instituted the members who did not attend a meeting 
seldom knew about the papers presented until they ap- 
peared in the periodical publications some six to nine 
months after presentation. Under the current plan the 
member who keeps abreast of the Digest section can buy 
preprint copies many months before final publication, 
and he can also buy copies of papers which may be of 
value to him but which, for one reason or another, are 
never published in full in the periodical publications. 
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It can now be said that every meeting paper of which th¢ 
Society has a manuscript can be found in Mecuanicai 
ENGINEERING in full, in condensed form, or in diges: 
form. In 1948 the twelve issues of MecHANicaL ENGr- 
NEERING contained 272 digests, and 17 papers were used 
in the ‘‘Briefing the Record"’ section in condensed form 
Many other papers appeared in full. 

Reduction of publication expense was a prime objec- 
tive of the new plan. The attempt was made to relieve 
the Society as a whole of as much of the expense as pos- 
sible and to require members who desired the Transac- 
tions, the Journal of Applied Mechanics, and preprints of 
papers to pay something for them. Hence the radical 
steps were taken of placing Transactions and the Journal 
of Applied Mechanics on a subscription basis and charging 
a nominal fee for preprints. A further advantage of the 
scheme was the reduction of waste of publications and 
preprints. A year’s experience has produced the follow- 
ing results: The production expense (printing, paper, 
illustrations, and the like) of Transactions and the 
Journal of Applied Mechanics has been cut in half and a 
worth while income from subscriptions has been built up. 
Income from sale of ‘‘preprints’’ has more than covered 
material and manufacturing expense. It is only fair to 
point out that the reduction in expense and increase in 
income do not represent net gains to the Society because 
of the new Digest service and the increased clerical staff 
of the Publication Sales Department. Actually, the 
number of text pages printed in MecHANICAL ENGINEER- 
ING in 1948 was almost the same as the number printed 
in 1947. If the savings under the new plan had not 
materialized or if the Society had operated its periodical 
publications in 1948 under the old plan, sharply increased 
printing rates would have demanded a reduction in the 
number of pages printed. When all factors are considered 
it can be shown that the net saving in publication ex- 
pense and the net income are considerable and have 
benefited the Society financially. 

In the review which the Publications Committee is 
undertaking consideration is being given to objections 
to the new plan and suggested modifications of it that 
have come from members. These objections and pro- 
posals group themselves into a relatively few categories. 
A considerable number of the proposals, if adopted, 
would increase expense to the Society. Objections are 
based principally on hardship to individual members, 
particularly to young members and those who make 
considerable use of technical papers, because Transactions 
and the Journal of Applied Mechanics have been placed on 
a subscription basis and because ‘‘preprints’’ of papers 
must now be purchased. Other objections are based on 
the “‘inconvenience’’ of the preprint procedure and the 
coupon scheme. 

It would be premature to predict what recommenda- 
tions the Publications Committee will advance as a re- 
sult of the study of a year’s experience with the new 
publication plan. There is no doubt that inconveniences 
of the preprint procedure, which it was difficult or im- 
possible to foresee, will be alleviated. The Committee 
is tackling its present task with the best interests of 
the Society and its members in mind. ' 
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DIRECTOR OF AERONAUTICAI 





NE of the important developments of World War II was 
the application of rockets as military weapons, which 
led to an active development program on rocket propul- 

sion. The most impressive rocket weapon was, of course, the 

12-ton V-2 rocket, the result of scientific and engineering acti- 
vities dating back to 1934. The place of rocket propulsion in 
projectiles and missiles is now well established. 

Since the war other applications of rockets have been made, 
and it is with three of these that I wish to treat briefly. All 
three involve the use of rockets as research tools in aeronautics 
The three applications are: To the propulsion of models in free 
flight for aerodynamic measurements at high speeds; to the 
propulsion of piloted research aircraft; and to the sounding of 
the upper atmosphere. 


PENETRATING THE SONIC BARRIER 


The development of jet propulsion completely revolution- 
ized the art of aircraft design and made possible a great advance 
in the performance of aircraft, especially as regards speed. In 
particular, aircraft speeds almost immediately entered the so- 
called transonic or mixed-flow region in which the air flow 
begins to change from the subsonic to the supersonic type. 
For years it had been supposed that aircraft could not penetrate 
beyond a “‘sonic barrier,’’ the region where the drag of the 
aircraft increased disproportionately. Early experience with 
the severe trim changes and large stick forces encountered as the 
speed was increased led to the picture of the transonic region asa 
region to be avoided or hurriedly traversed. The flight of the 
Bell X-1 to supersonic speeds has modified this concept. In 
particular, a look at the quantitative informztion obtained 
led to the exercise of engineering ingenuity to find methods of 
dealing with or minimizing the difficulties ercountered. As is 
always the case, knowledge dissipated fear. The peadulum 


has now swung. Designers are clamoring for specific informa- 


tion on aerodynamic and propulsion characteristics of all pos- 
sible configurations at transonic speeds so that practical aircraft 
can be built to fly in and through this region 

q NACA and other research agencies anticipated this 


necd by a few years and undertook to develop techniques for 
research in this field. Unfortunately, wind tunnels, the most 
usctul research tools at subsonic speeds, have limitations at 
specds at and near the speed of scund because the passage 


chokes, blocking further speed increase when the speed at the 


harrowest cross section reaches the speed of sound. There is a 
blind spot whose width is dependent on the size of model and 
On its shape 

One of the early techniques was to drop heavily weighted 
Modcls from an aircraft at high altitude. If the weight per 


unit frontal area is sufficiently great, speeds up to and slightly 
excccding the speed of sound can be obtained. By telemeter- 


\ddress contributed by the Aviation Division and presented at a 
dinner of the American Rocket Society in conjunction with the An- 
nual Meeting, New York, N. Y., November 28-December 3, 1948, of 
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FOR AERONAUTICS, WASHINGTON, D.C. MEMBER ASME 
ing accelerometer readings and by radar tracking the drag can 
be measured. 

Another of the earliest techniques, the wing-flow method, 
was developed by R. Gilruth and his co-workers at the NACA 
Langley Acronautical Laboratory. Gilruth took note of the 
increase in local air speed above the curved upper surface of an 
airplane wing in flight. The local speed may be one and one- 
half or more times the flight speed so that there is a region 
near the wing of an airplane flying at 0.7 the speed of sound 
where the local speed exceeds the speed of sound. While 
there are speed gradients present, the speed is approximately 
uniform over a region of sufficient size to include a small scale 
model. Gilruth mounted small models on a balance built 
into the upper surface of a fighter airplane which could be 
dived at high speed. While the models are small and the 
conditions not ideal, for a time this and the dropped-body 
technique were the only methods of study in the transonic re- 
gion. The method yielded information of great value and is 
still useful 

Shortly after the wing-flow method was in use, the same 
general principle was applied to wind tunnels by the Lockheed 
Company in the GALCIT Cooperative Wind Tunnel and by 
the NACA in the Langley 7 X 10-ft wind tunnel. The local 
transonic region was created by installing a “‘bump”’ on the 
wall of the wind tunnel, hence the name ‘‘bump method."’ 


ROCKET-PROPELLED RESEARCH MODELS 


These methods have now been supplemented by another 
method, the rocket-propelled model, made possible by the 
general availability of rockets. In 1945 the NACA established 
a field test station for this purpose at Wallops Island, Va., on 
the Atlantic Coast south of the Naval Ordnance Test Station 
at Chincoteague. The information obtained by this method 
has been found so useful to aircraft designers that the station 
has continued to grow, and a committee of aircraft designers 
recommended recently that its activities be increased threefold. 

The research models are propelled by standard rocket motors 
rebuilt to specifications of size and performance suitable for the 
particular aerodynamic models they propel. Much of the work 
has been done with standard 3'/2 and 5-in. solid-propellant 
rockets used by the military services to propel explosive 
charges. The rockets are modified by changes in the nozzle and 
igniter to give the desired thrust and operating time and by 
adding tail pipes as needed. Often two rockets are used in 
sequence as booster and sustainer. 

The simplest type of research model is that used for measure- 
ments of drag at zero lift. This model consists of a standard 
rocket placed inside a light wooden body or fuselage which 
may or may not carry wings, fins, or wings and tail of the con- 
figurations to be studied. The model itself contains no in- 
strumentation. A typical drag model is about § in. diam, 56 
in. long, and weighs 35 to 45 Ib at firing. With a second 
booster rocket, a speed of about 1.9 times the speed of sound 
is reached, without it about 1.2 to 1.5 times the speed of 
sound, depending upon the weight. The distance from the 
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ground station to the rocket is recorded by means of a Doppler 
radar, and from the record the speed and acceleration or de- 
celeration can be determined accurately. The drag is deter- 
mined from the deceleration of the missile after the rocket has 
burned out. The effects of wing planform, thickness, and 
aspect ratio have been determined for many configurations, in- 
cluding sweptback and triangular wings. 

A less simple model is used to measure control surface effec- 
tiveness. This model carries a small radio transmitter which 
transmits a continuous signal from an antenna which has 
marked directional characteristics, this instrumentation oc- 
cupying the nose. These models are somewhat heavier than 
the drag models, weighing 100 to 120 lb. The wings are equip- 
ped with trailing-edge flaps which are deflected in opposite 
directions on the two sides, thus causing the model to spin. 
Because of the directional characteristics of the antenna, the 
signal received on the ground fluctuates in intensity, the num- 
ber of fluctuations per second corresponding to the rate of rota- 
tion, which is a measure of control effectiveness. In some in- 
stances, the spin is observed to slow down and change sign as 
the speed is increased or decreased through a certain range. 
Such a result indicates a reversal of control effectiveness in cer- 
tain speed ranges for that type of control-surface design. 

Other missiles carry more complex instrumentation and permit 
other types of measurement. Telemetering is used to trans- 
mit the measurements to the ground. Longitudinal accelera- 
tion, lateral acceleration, impact pressure, control-surface 
position, and hinge moments of control surfaces are some of 
the quantities which can be measured. Programming devices 
may be used to oscillate the control surfaces or to displace them 
suddenly and repeatedly. By such methods, information can 
be obtained about longitudinal and lateral stability, damping 
and period of oscillations, effectiveness of controls, pressure 
distribution, and similar aerodynamic characteristics as a func- 
tion of speed through the transonic region. The models may 
represent the configurations of piloted aircraft or missiles in- 
tended to be constructed. 

Rocket-propelled models may be used for many other special 
investigations, for example, the study of wing flutter and 
the study of aerodynamic heating. An important problem 
under study by this method is that of pilot escape from tran- 
sonic and supersonic aircraft. The nose section containing the 
cockpit may be released at high speed, and its motion and 
acceleration telemetered to the ground. The techniques are 
constantly being developed to permit the study of many of the 
new problems of high-speed flight. 


ROCKET MOTORS FOR AIRCRAFT 


The second application of rockets is to the propulsion of 
piloted aircraft, specifically to the research airplanes. The con- 
cept of building a special research airplane for the sole purpose 
of making quantitative measurements at very high speeds 
arose, probably in many minds, in the year 1944. The pro- 
posal was vigorously advocated by John Stack and discussed 
within the NACA staff and the NACA Acrodynamics Commit- 
tee. Within a year the military services were engaged in 
receiving proposals, and a co-ordinated program was arranged, 
involving the study of conventional and sweptback wings of 
two thicknesses and the use of turbojet and rocket power. The 
Navy sponsored the Douglas D-558 series, the Air Force the 
Bell X-1 series. The D-558 early captured the speed record, 
since exceeded by the F-86, and the X-1 was flown faster than 
sound. Striking as these performances are, these accomplish- 
ments were but incidental to the chief purpose and are not 
nearly so significant as the quantitative data already obtained 
and those now being obtained on drag, stability, trim changes, 
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air loads, and the like, at all speeds within the capabilities of 
the aircraft. 

There are many misconceptions about the X-l. It is not a 
tactically useful airplane; it was designed for 500 Ib of instru- 
ments, strength to withstand a load of 18 times its weight; it 
was kept small so that control forces could be kept within the 
capabilities of the pilot; and it can fly at full power for only a 
few minutes. Its aerodynamic design was not regarded as opti 
mum for supersonic speeds; it was built to verify results ob 
tained by other methods and to further study the behavior of 
conventional configurations. Only a rocket could furnish suf 
ficient thrust to drive this configuration at supersonic speeds and 
then only at very high altitudes where the drag is reduced be- 
cause of the reduced air density. It seems unlikely that rocket 
engines will be used as the main power plant of useful piloted 
aircraft because of the tremendous fuel consumption, although 
they will probably be used as auxiliary power plants for take 
off and combat. 


BRIEF DETAILS OF ROCKET ENGINE 


The rocket engine is Reaction Motors RMI-6000C4, having a 
total thrust of 6000 Ib with an engine weight of 210 lb. The 
X-1 carries 8177 |b of fuel (61 per cent of the gross weight of the 
airplane) which at full power is consumed in 2.5 min (54 Ib per 
sec). The engine uses alcohol and liquid oxygen which are 
forced through the supply nozzles by the pressure from com- 
pressed nitrogen gas. 

The engine consists of four separate chambers grouped into a 
single unit. By this means the pilot may select a thrust of 1500, 
3000, 4500, or 6000 Ib at will. He may also turn any tube on or 
off at will and thus has a 4-step control until the fuel is ex- 
hausted. The chamber pressure is 230 psi, and the combustion 
temperature is about 5000 deg R. To cool the chamber the 
alcohol fuel is mixed with about 25 per cent water and circu- 
lated through a cooling jacket around the nozzle before passing 
to the combustion chamber. Addition of the water is said to 
have only a slight effect on the thrust. 

The first flight of the XS-1 with this rocket engine was made 
on December 9, 1946, a Mach number of 0.79 being reached at 
35,000 ft with half power. Since then the airplane has made 
many flights in the hands of several pilots 

Other research airplanes will use rocket engines as auxiliary 
power plants to enable the attainment of still higher speeds 
I should like to emphasize again that the interest is not in 
speed records but in research data throughout the speed range 
The engineer is concerned with that region within which large 
changes in characteristics occur, which is different for different 
airplanes in the series. The expected phenomena are known to 
some extent from wind-tunnel data, dropped-body tests, wing- 
flow tests, and rocket-propelled-model measurements. Re- 
search airplanes provide the final check and give confidence to 
designers to proceed with practically useful aircraft capable of 
flight in the transonic and supersonic regions. 


SOUNDING ROCKETS 


A third application of rockets as research tools in aeronautics 
is to the study of conditions in the upper atmosphere. _ Interest 
in the upper atmosphere arises from many sources, for the 
conditions there have a profound influence on human affairs 
Astronomers have been annoyed with the interference of the 
atmosphere in their observations, for even in the absence of 
clouds an ozone curtain shuts off a view of the short-wave- 
length end of the spectrum of stars and sun and so denies them 
some information on the constitution and physical state of the 
heavenly bodies. Ordinarily men are thankful for the exist- 
ence of the curtain because it protects them from the harmful 

(Continued on page 231) 
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Report to the 


INTRODUCTION 

HE Industrial Advisory Group, established by the 

Atomic Energy Commission as an advisory board under 

Section 12(4) of the McMahon Act of 1946 was requested 
to survey the Commission's activities and make recommenda- 
tions for increasing industrial participation in the atomic- 
energy project. Specifically, the Group was asked to help the 
Commission in developing a program with the following pur- 
poses: 


1 Utilize fully the Nation's industrial research and development 
capacity; 

2 Keep the industries directly concerned fully informed as to the 
developments in their fields; and 

3 Insure opportunities for technical training in atomic energy of as 
large a part of American industry as possible to prepare the industrial 
community of the Nation for the job it must do if America is to be 


strong in atomic energy. 


The Commission announced the plan for the Industrial Ad- 
visory Group on Oct. 6, 1947. It assembled most of the mem- 
bers of the committee for a first meeting with the Commission 
on Oct. 20, 1947. The full organization of the Group, with all 
members designated, was completed carly in November of 
1947 

Two of the original members of the Industrial Advisory 
Group found it necessary to withdraw before the completion of 
our assignment. Mr. Donald F. Carpenter resigned to take the 
post of chairman of the Military Liaison Committee under the 
Atomic Energy Act. Dr. Oliver E. Buckley resigned to accept 
a presidential appointment to membership on the General 
Advisory Committee under the same law. Up to the time of 
resignation, theirs were among the most significant contribu- 
tions to our work. We have felt their loss keenly. 

Members of the staff of the Atomic Energy Commission met 
with our Group on numerous occasions and accompanied us on 
our trips to the Commission's plants and laboratories. They 
were unfailingly helpful and facilitated our work at every stage. 
All of our Group appreciate their assistance and the many 
courtesies they extended us 

At the beginning of our assignment, the Commission sug- 
gested that Mr. Walker L. Cisler, executive vice-president of 
The Detroit Edison Company, who previously had been a con- 
sultant to the Commission on a number of its problems, might 
be helpful to us in our introduction to the subject. To this task 
Mr. Cisler brought an extensive background of experience both 
in industry and in government. He has, in fact, worked with 
us Clos:ly throughout the conduct of our survey, and our prob- 
lems have repeatedly been illuminated by his insight. 

In the course of our work we met with members of the Com- 
Mission and its staff in Washington and elsewhere throughout 
the country, with its General Advisory Committee, with its 
Patent Advisory Panel, with representatives of concerns now or 
formerly engaged in work for the Commission or the Manhattan 


' The Industrial Advisory Group consists of James W. Parker, chair- 
man, Bruce K. Brown, Gustav Egloff, Paul D. Foote, Isaac Harter, Sr., 
Jerome C. Hunsaker, Gabriel O. Wesenauer, and Robert E. Wilson. 
Report submitted Dec. 15, 1948. 
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Engineer District, with other companies interested in atomic 
work, and with the Military Liaison Committee and other 
representatives of the armed services. Members of the Group 
also visited many of the plants, laboratories, and offices of the 
Commission. 

On June 3, 1948, the Group reached certain conclusions and 
tentative recommendations which formed the basis for further 
discussions with the Commission and its staff during the past 
summer. These discussions were most helpful in clarifying and 
formulating this report. 

The Commission has given us access freely to all necessary 
documents, personnel, and installations. In reaching our con- 
clusions, we have taken full account of much secret information 
about the project, but we have found it possible to avoid de- 
tailed reference to such matters in our report. We have en- 
deavored to prepare this report as a nonsecret document so that 
the Commission will be able to use it more conveniently, with- 
out the restrictions which surround classified material. 

We emphasize this at the outset because, despite the excellent 
co-operation afforded by the Commission, one of the serious 
obstacles in making our survey arose out of burdensome 
security regulations. Difficulties in connection with clearances, 
the complicated mechanics of arranging for access to people and 
installations, the elaborate procedures for the safekeeping of 
notes and documents, as well as other secrecy restrictions, to- 
gether constitute a formidable impediment to any attempt to 
study and understand the enterprise. 

We mention this circumstance not at all as a criticism of 
necessary security policies, but because the need for secrecy 
creates a fundamental unsolved problem in dealing with the 
subject. It represents a troublesome factor in any attempt to 
broaden industry's role in the atomic-energy program. 

At present the barriers to increased industrial participation, 
caused by secrecy and other fundamental difficulties, cannot be 
removed. But we believe, as will appear presently, that the 
Government can reduce the barriers and help the industrialist 
to cope with the difficulties. The Industrial Advisory Group is 
unable to suggest any simple formula that the Government 
might adopt to this end. In our opinion, however, adoption of 
the recommendations which are discussed in this report would 
lead in the right direction. 

While our suggestions appear modest in comparison with the 
magnitude of the problems, it is important to observe, never- 
theless, that most of the things we propose are not now being 
done on a broad and intensive basis. We believe that if our rec- 
ommendations in this respect are followed and a program to 
that end is developed and vigorously pushed, both the Com- 
mission and American industry can look forward in the nct 
distant future to a significant expansion of industrial participa- 
tion in atomic-energy development. 


1 PRESENT ROLE OF INDUSTRY IN ATOMIC ENERGY 


In certain respects industry already has an important part in 
the atomic-energy program. Under the contract method of 
operation, initiated by the Manhattan Engineer District and 
strengthened by the Commission, most of the project’s work is 
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carried on through contract and subcontract arrangements with 
private firms and research institutions. The number of people 


engaged by private employers exclusively in the work of the, 


Commission exceeds sixty thousand. 

Generally speaking it is the Commission's policy to limit its 
own role to policy-making and program functions. Industrial 
concerns, under contract with the Commission, operate the 
production plants which make fissionable material at Oak 
Ridge and Hanford. They also conduct the Commission's re- 
search and development work at these locations and at Schenec- 
tady. An industrial concern operates the important Commis- 
sion project at Dayton. The procurement and refining of raw 
materials and the research associated with these activities are 
likewise for the most part business enterprises. In somewhat 
the same way, the procurement of supplies and equipment and 
the Commission's vast construction program are carried on by 
industrial concerns. The huge Brookhaven National Labora- 
tory on Long Island, the Argonne National Laboratory in 
Chicago, and others at Berkeley, Calif., and Ames, Ia., on the 
other hand are operated under contract with large universities. 

In only one important area, nevertheless, is there any inde- 
pendent industrial activity. Radioactive and stable isotopes 
which the Commission is making readily available, on short 
notice, in reasonable quantities and at reasonable prices, are 
being used increasingly for industrial research and metallurgy. 
Their importance in helping to reveal new knowledge would be 
hard to overestimate. 

Radioactive materials, supplied by the Commission, are also 
beginning to be used for industrial controls, although develop- 
ments here are in a very early stage. It is not unlikely that in 
time to come their use in automatic control of chemical, meta] 
lurgical, and other processes will prove to be one of the most 
significant industrial values to come out of atomic energy. 

Under the policies which the Commission is following, in- 
dustry can also develop important activities in the manufacture 
of compounds from isotopes supplied by Commission plants. 
Industry is already engaged in the production of the equipment, 
materials, and services needed by the many tracer laboratories. 

As the Commission says in its recent report on the subject, the 
potential application of isotopes to the work of industry is an 
open field of opportunity. Unfortunately, it is the only im- 
portant open field in connection with atomic energy. 

It was not within our Group's terms of reference to attempt to 
appraise the soundness of the general policies of the Atomic 
Energy Commission or the efficiency of its administration ex- 
cept as these matters have a bearing on our specific assignment. 
We have been in general favorably impressed with the energy 
with which the Commission has attacked its vital prob- 
lem, with its practice of conducting work through private 
contract rather than by building up a Government force, 
with the effectiveness of its program to make isotopes freely 
available, and have been impressed, moreover, with the evi- 
dent progress along many different lines of activity. 

But our study confirms the judgment of the Commission 
which led to the setting-up of this advisory group: there is an 
unmistakable need for greatly expanded participation by 
industry in atomic-energy development. We recognize, of 
course, that in this new field of technology it is difficult to pre- 
dict precisely which of the many American industries will have 
a direct interest in developments. But it is certainly true that 
some of the most important branches of industry are likely to 
have a direct potential concern with atomic energy. Among 
these are the chemical, petroleum, power, heat-transfer equip- 
ment, metallurgical, and instrument industries. And our ob- 


servations during the past months bear out the warning of the 
Chairman of the Commission at the time the Industrial Ad- 
visory Group was set up: 
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Unless the initiative, the technical skills, and the managerial abilit, 
of American industry are brought to bear with maximum effect on the 
problems of atomic energy development (said Mr. Lilienthal), the 
people of the United States will not realize the full benefits of this new 
field of endeavor.... It is the purpose of the Atomic Energy Commis- 
sion, and I have no doubt that it is the intention of the Congress, to 
move away from the present Government monopoly, provided by law, 
just as fast as it can be done with due regard for the national security. 

When I say there must be the greatest possible industrial participa- 
tion, I mean not only the contract operation of facilities, to which the 
industrial skills of the country are already applied. And I mean more 
than the supplying of services and equipment. We do have more than 
3000 contractors and subcontractors and major suppliers taking part 
in the program and this number will be increased. 

We must find opportunities for industrial participation—that is, op- 
portunities for profit. We must develop incentives to industry to get 
into this field. We must carry on a program which will encourage in 
atomic energy the same kind of competitive effort which has made the 
automobile and chemical industries what they are today, that competi- 
tive effort which keeps all American industry pushing at the frontiers 
of technology. 


2 NEED FOR INCREASED PARTICIPATION AND MAJOR 
OBSTACLES THERETO 


The difficulty and the danger in the present situation is that 
industry's part in atomic energy is very limited as compared 
with the opportunities which exist and always have existed in 
other fields. The small number of companies which take sig- 
nificant part are selected by the Government and the extent of 
their role in the work is limited by specific assignments from the 
Government 

This condition is unfortunate not only because it runs counter 
to the conviction widely held to in America that opportunities 
for the exercise of enterprise, initiative, and ingenuity on a 
broad scale are essential to national well-being; there is also 
another and pressing reason for broadening industrial participa- 
tion. The Commission is faced with a multitude of new tech- 
nical problems which need to be solved promptly in the interest 
of national security. These are the very kinds of problems 
which our industrial system has in the past shown itself to be 
pre-eminently qualified to solve 

The Commission, for example, is secking improved methods 
for finding, refining, and utilizing its basic raw materials. It is 
secking improved methods for producing fissionable materials 
It is seeking to develop new reactors that will produce power 
and ‘‘breed’* more atomic fuel than they use up. Progress in 
atomic developments—for military as well as peaceful purposes 
—depends on getting answers to questions of extreme difficulty 
in physics, chemistry, geology, enginecring, and metallurgy 

Success in finding solutions for comparable problems in other 
fields of technology has come about through energetic attack 
by many competing firms and individuals rather than by any 
select group. The Commission's contract system—though it 
includes some of the country’s ablest industrial organizations 
is not by itself a real substitute for this process. 

An illustration of the process in miniature can be observed in 
the experience of our own small group. In the course of our 
survey, we were consulted informally by the Commission or its 
contractors on problems with which they were confronted. One 
or another of our number, drawing upon his particular indus- 
trial background, was able more than once to suggest a helpful 
new approach toward solution. The suggestions reflected no 
superior talents but merely the fact that occasionally the 
specific background of certain individuals furnished a different 
clue from those discerned by the men already at work on the 
subject. The need, as Mr. Lilienthal has said, is to bring che 
resources of industry to bear on atomic energy with ‘‘maximum 
effect."" This means that all those industries which are poren- 
tially interested must somehow become broadly and deeply in- 
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volved. The suggestions that a few industrialists may make on 
casual contact are obviously insignificant as compared with 
the possible contributions that all these industries could make 
if the opportunity were available to them. 

The matter of industrial participation, of course, involves 
much more than geiting help for the Commission in meeting its 
technical problems. There is also the hope that if industry once 
becomes engaged, it will discover for itself many lines of eco- 
nomically rewarding activities in this new field. Industria] 
experience with radio isotopes, the one open area, is already 
beginning to bear out this hope. 

We think that today the central difficulty in getting a broad 
industrial attack on the problems of atomic energy is the fact 
that industry has no way of determining whether important 
opportunities in fact exist in which to take part. In our view it 
is a mistake to think that the seeming absence of conventional 
incentives to business is the main cause of the present situation 
While the hope-of-profit motive may be the primary inducement 
to industry in entering new ventures, much more than the pros- 
pect of immediate profit is involved here. The expectation of 
financial reward even in the distant future—the desire for 
prestige, and for getting an carly start in an important new 
field—these are often enough. A genuine concern for the 
Nation's defense would be sufficient inducement to some, re- 
gardless of the financial] return. 

It has been stated that industrial opportunities in atomic 
energy are potentially unlimited. But they are at present so 
shadowy that businessmen neither know where to look nor 
what to look for. Today no one can say whether the prospect 
of profits or other incentives exist, because under present condi- 
tions the great majority in industry know little or nothing 
about the subject 

The need for Government monopoly in certain important 
areas, coupled with secrecy, seems to erect an impenetrable 
barrier to a wish for knowledge. -If industry is to help in 
atomic energy and benefit from it, industrialists must first be 
put in a position to find out enough about the subject to de 
termine whether and where there are in fact opportunities to 
take part. In devising means to this end, only the Government 
can take the initiative. The Government, which must exercise 
a broad monopoly and determine security regulations, alone is 
in a position to open the doors. Industry can, and we are con- 
fident that it will, co-operate. But Government must first pro- 
vide the catalytic forces that will set more of the normal proc- 
esses of industry to work. 

This the Government can do: (1) By providing industry with 
much useful information about atomic energy; (2) by greatly 
increasing direct personal contacts between men in industry and 
the atomic-energy project; (3) by setting up and making effec- 
tive use of various kinds of industrial advisory committees; (4) 
by further strengthening the contract system and; (5) by 
perfecting the Commission's form of organization so that it 
will be in a better position to deal effectively with industry. 
The remainder of this report is taken up with a discussion of 
these measures. 


3}. ADDITIONAL REPORTS BY AND ABOUT THE COMMISSION 


A good deal of information about the Commission's activities 
has appeared publicly in Commission reports, Congressional 
hearings, press releases, and articles in the technical journals. 
But usually the material is not organized or presented in a 
fashion that makes it really useful to industry. The task of 
digging the scattered and fragmentary material out of such 
sources and piecing it together—with understanding and in a 
usabl , organized form—is well-nigh impossible for anyone 
except metebers of the Commission staff or groups working 
under the direction of the Commission. 
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Moreover, during our survey we received the distinct im- 
pression that a vast amount of nonsecret information about the 
work of the Commission and its predecessor, the Manhattan 
Engineer District, has never been published anywhere. This 
type of material can only be made available if the Commission 
devotes more effort to the task of sorting out the nonsecret 
from the secret for publication. Frequently this nonsecret in- 
formation which has not yet been published anywhere is essen- 
tial to a clear understanding of that which has already been 
published in some form. 

We are aware of the Commission's efforts to develop a broad 
program for the dissemination of information about atomic 
energy. This program, which wisely places a heavy reliance 
on various types of publishing agencies outside the Government, 
is valuable and should be vigorously pursued. We think, 
nevertheless, that the efforts thus far have not been focused 
specifically enough on the problem of educating industry. 
Scientific information appears to be made available by the 
Commission in a manner adequate to keep interested scientists 
informed. But the availability of additional material—in a 
form useful to industry—is indispensable to getting industrial 
participation in atomic energy. 

Industry requires information along two quite distinct lines. 
First, it needs much additional technical and semitechnical 
knowledge about the whole field of atomic energy. Such infor- 
mation will help in clarifying and identifying the opportunities 
which atomic energy potentially affords to industry. 

There is a second class of knowledge which must be made 
available in order to complement the first: information about 
the structure of the Commission, its administrative policies and 
its procedures. The better industry is informed about these 
matters, the better it will be able to deal with the Commission 
with assurance and understanding. The general atmosphere of 
secrecy which surrounds atomic energy has enveloped this kind 
of information—even though most of it is nonsecret—almost 
as completely as technical matters. 

Technical aid Semitechnical Information. As an _ illustra- 
tion, there is already a conspicuous example of the first type of 
informative action, in which the Commission has proceeded 
wisely. In our preliminary discussions with them last June, 
we stated our favorable impression of the Commission's radio- 
isotope program, but expressed the opinion that the activity of 
industry would be speeded up if knowledge of what the Com- 
mission was doing were made more widely available. 

We have been particularly gratified to observe that in the 
Commission's Fourth Semiannual Report dated July 31, 1948, a 
large part of the text is devoted to a well-organized and de- 
tailed semitechnical report on radioisotopes. The report, we 
think, is an excellent demonstration of how the Commission 
can help industry to recognize and take advantage of opportuni- 
ties in atomic energy. We urge the Commission to continue the 
preparation and issuance of such reports and also separate re- 
ports on specific subjects which would supplement or be in addi- 
tion to such reports as the Fourth Semiannual Report. These 
separate reports should be characterized by the same kind of 
discernment in anticipating the questions industry needs to have 
answered. 

We recognize that the publication of Government reports on 
radio isotopes is much simpler than reports on other technical 
aspects of atomic energy. But it is precisely in these more 
secret and less advanced areas of development that it is essential 
for the Commission to make it possible for industry to become 
informed. Even as to these areas, we think there is much more 
that the Commission can do, within the limits of security, to 
inform industry. 

During our survey of the project, we observed, for example, 
interesting and valuable new metallurgical techniques, new 
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chemical treatments to protect against corrosion, new plastics, 
instrumentation, and useful technical knowledge of many 
kinds. This information, although developed in research on 
atomic energy, is only incidentally related to atomic energy. 
It is still largely unknown except to those industrial organiza- 
tions which actively participated in the research through which 
it was discovered. 

We have the impression that for reasons which are not at all 
clear, much of this knowledge is still buried in the files and 
activities of the Commission. We think the Commission should 
make a special effort to publish it—to the extent that military 
security will permit—at the earliest possible date. The cost 
of secrecy is high. This is one of the many instances in which 
we have thought its value doubtful. 

Another example of a technical subject on which additional 
information is needed was also mentioned in our earlier com- 
ments on the Commission's work. It was suggested that an 
engineering analysis of the economic conditions to be met in 
the production of power from atomic energy would be valuable. 
We suggested that this analysis might be made on behalf of the 
Commission by a large industrial organization acting under 
contract. Another and perhaps wiser approach would be to 
accept the offer of The American Society of Mechanical En- 
gineers to make such an analysis for the Commission. 

In renewing this suggestion, we do not mean to minimize the 
value of the statement on the subject of atomic power of the 
Commission's General Advisory Committee, which appeared 
in the Commission's Fourth Semiannual Report. The General 
Advisory Committee statement was useful. But we think that 
a detailed economic and engineering evaluation of heat energy 
from atomic fission should be possible without waiting for the 
development of practicable methods, and of course without 
violation of security. The study we have in mind would make 
a careful analysis of all the paths that look feasible for develop- 
ing power for practical industrial application. 

Information on the Commission's Structure, Administrative Policies, 
and Procedures. Within this category, there are many examples 
of topics that would be of special interest to businessmen. From 
a security standpoint, publications of this type should not pre- 
sent the difficulties which are inherent in those on more tech- 
nical subjects. 

The patent situation is a good illustration. In discussions 
with industry, our Group has frequently heard great concern 
expressed about patents. There is a strong impression that the 
Government's patent policy is prejudicial to industrial par- 
ticipation in atomic energy. Unless the Commission clarifies 
the situation, hesitancy may continue to affect industrial par- 
ticipation adversely. 

A year ago the Commission published a first report, prepared 
by a distinguished Patent Advisory Panel, which treated the 
subject exhaustively. But the treatment in that report, how- 
ever useful to the Commission, has not aliayed industrial appre 
hension, The reason for this is not difficult to find. The pur- 
pose of that report, as stated by the Commission in releasing it 
was ‘‘to recommend policy, procedures, and staff organization 
implementing the patent provisions of the Atomic Energy Act 
of 1946."" In other words, the report was prepared not for the 
education of industry, but for the guidance of the Commission. 
It has undoubtedly served that stated purpose very well. An- 
other and quite different report is now needed. 

The businessman lacks the specially informed background of 
the Commission which the Patent Panel took for granted in 
writing its report. To give the industrialist an understanding of 
the consequences of the present law and the Commission's 
policies, a patent report must be written for a totally different 
audience, with little or no background in atomic energy, and 
with different questions in mind. The manner of its preparation 









might appropriately be left to the present Patent Advisory 
Panel. But, as in the case of the report on radioisotopes, in 
order to be useful it should anticipate the kind of questions to 
which businessmen want answers. 

A simple but comprehensive report on the Commission's pro 
cedure in negotiating, awarding, and administering its numer- 
ous types of contract would also be useful. At present there is 
considerable fragmentary information on this subject but n>» 
well-organized comprehensive report that gives a clear picture 
of Commission policies and procedure. Education of industry 
in these matters should help to give effect to the Commission's 
objective of interesting additional companies in taking on 
Commission work. 

Another question on which industrialists need information is 
the Commission's labor policy. Unless potential contractors 
are satisfied that the Commission's policy can be accommodated 
to the policy which the contractor follows in his labor relations 
generally, there are sure to be difficulties and a hesitancy to 
engage in work for the Commission. An informational report 
by the Commission or under Commission sponsorship could go 
far to eliminate the misapprehension that now exists in industry 
on this subject. 

The subject matter for reports of value to industry could be 
extended indefinitely. As we have indicated, in some fields the 
Commission will profit by getting representatives of industry to 
prepare the reports under the general auspices of the Commis 
sion. In this way, the members of the group will themselves 
secure a valuable education about atomic energy, just as our 
Group has. Outside groups of this kind will, in addition 
bring to the work a more direct knowledge of the questions that 
need to be answered for industry's benefit. 

In some areas, on the other hand, members of the Commis 
sion’s staff will be in the best position to prepare initial reports 
This was certainly the case in the recent report on radioiso 
topes. In still others, the Commission may find it profitable to 
have a combination of staff members and representatives of 
industry work together. 

However the work is done, it is of such great importance as to 
warrant the best efforts and talents the Commission can com- 
mand. A vigorous well-organized program of reporting on the 
nonsecret phases of atomic energy for the specific purpose of 
educating industry would be received with enthusiasm. The 
reactions to this from industry would in turn suggest new lines 
of educational work. The net result would be an enlarge- 
ment of industry's horizon on atomic energy with advantages 
both to itself and the Commission, and therefore to the public 

What we have said thus far is intended to illustrate ways in 
which the Commission can take the initiative in facilitating 
industrial participation by making information about its 
activities available in useful form. Our own study of the 
atomic-energy project indicates that as yet only a mere bezin- 
ning has been made in the important reporting activities which 
are needed to increase industry's knowledge of the subject. 


4 INCREASING DIRECT CONTACTS WITH INDUSTRY 


In this report we have placed primary emphasis upon increas- 
ing industry's knowledge about atomic energy. As industry 
acquires a larger share of organized detailed information, we 
think that industry and the Commission, working together, 
will find many ways of increasing industry's part in the entcr- 
prise. But it will take much more than reports to provide 
industry with the knowledge it must have. There must also be 
broad personal contact with various phases of the enterprise 

An illustration drawn from our own experience is enlighten- 
ing. One of our number is at present in charge of an important 
specific industrial research and development project. Among 
the knotty unanswered questions in his project is one relating 
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to the type of coolant to be used. During our survey, he ob- 
served, firsthand, a unique process that was being worked on in 
one of the Commission's laboratories to solve a problem which 
also related to coolants. The Commission's work immediately 
suggested to him a new avenue of approach to his own special 
research problem. He remarked at the time that even had he 
read about the Commission's investigation in the technical 
journals the chances are that he would have missed the connec- 
tion with his own investigations. Direct personal contact with 
the work in the atomic-energy laboratory gave him the con- 
crete experience necessary to see a relationship that he would 
otherwise have missed. 

The experience just described is in itself a rather trivial in- 
cident. Yet it is out of a multitude of such trivial incidents, 
experienced by many people, that the massive forward move- 
ment of technology takes place. It is for this reason that we 
emphasize that the most comprehensive and competent report- 
ing by the Commission will fail of its purpose unless it is com- 
plemented by extensive, individual, personal contacts between 
qualified technologists, industry leaders, and Commission per- 
sonnel and work. 

As we indicated, the branches of industry most likely to 
be interested in atomic energy are the chemical, petroleum, 
power, heat-transfer equipment, metallurgical, and instrument 
industries. Engineers and technologists in various companies 
in these fields are eager to learn about atomic energy. Many of 
their companies have no immediate thought of engaging in 
atomic-energy work, but they anticipate that they may become 
involved as future developments occur. In other areas of 
technology in which research and development are taking place, 
these engineers and technologists can without undue difficulty 
keep abreast of developments. They keep informed not only 
through the technical journals, but also through their contacts 
with industrial and university laboratories. In the case of 
atomic energy, these normal channels are closed to them. 

We see no reason why engincers and technologists employed 
by industries with a legitimate future interest in atomic energy, 
or those nominated by responsible professional societies, should 
not be given sufficient clearance in the same way as Commission 
contractors and employees. It should be made possible for them 
to discuss developments freely with their professional associates 
who have been given similar clearance or who are engaged in 
atomic work under Commission contracts. If such engineers 
and technologists are required to stand the same kind of in- 
vestigations and assume the same security obligations as the 
contractors’ staffs, their access to secret information would no 
More prejudice security than that of the contractor's organiza- 
tion 

Contractors for some of the atomic-energy laboratories have 
had a policy, encouraged by both the Manhattan District and 
the Commission, of admitting on a consulting basis tech- 
nologists from other concerns. But this policy has been 
practiced on a very limited scale. It is only a narrow example 
of the program we propose. It should be greatly broadened so 
that qualified and legitimately interested technologists can 
keep in touch with developments in atomic energy as they 
would keep informed of other scientific and engineering de- 
velopments. 

The suggested program will have many benefits. It will 
Provide an opportunity for many technologists from industry 
to get the concrete, firsthand experience necessary to illumi- 
nate the Commission's published reports. Through these direct 
Professional contacts, the outside technologists can also con- 
tribute constructive ideas on the problems of those directly 
engaged in the work—in ways that were frequently evident to 
our Group. 

In developing the details of the program, the Commission 
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should consult with the national enginecring and scientific 
societies. In making its plans, the Commission should also 
consult directly as many of the interested industrial concerns 
as possible. But we think that the Commission and its con- 
tractors are already in a position to make an immediate begin- 
ning in such a program without awaiting its refinement in all 
details. 

Even more important than these intimate contacts between 
outside technologists and the men presently engaged in the 
Commission's work is the development of a parallel program to 
bring outside executives in close touch with developments. 
In all of the industries likely to be interested in atomic energy— 
chemicals, petroleum, power, etc.—there are many men in top 
executive positions who have an over-all responsibility for tech- 
nological matters in their companies. Usually these men 
themselves commenced their careers as engineers or scientists. 

The Commission should develop a program to encourage and 
make it possible for these men to keep informed about atomic 
energy. There are several hundred such men in industry who 
should be given firsthand, continuing experience with the sub- 
ject. But the experience must not be synthetic. The outside 
technologists—in contrast to the executive—will have a com- 
pelling professional interest in technical matters that can make 
his contact with Commission laboratories fruitful. The execu- 
tive’s interest in detailed technical questions, on the other hand 
will ordinarily be more remote. Attendance at special lectures 
sponsored by the Commission, visits to laberatories, and the 
like would have some value for him. What made our own 
experience so educational, however, was the fact thet our sur- 
vey was directed to a specific end, for which we felt a personal 
responsibility. Education was a by-product of our task. 

One of the best devices to provide comparable experiences for 
other executives is the system of industrial advisory commit- 
tees with which the next section is concerned. Another pos- 
sible way to bring about purposeful industry contacts would be 
to encourage the setting up of a corporation owned and directed 
by a number of able companies in a given field or fields to as- 
sume responsibility for some major project. 


5 INDUSTRIAL ADVISORY COMMITTEES 


In our discussions with the Commission we were asked to 
give consideration to the desirability, scope, and make-up of a 
General Industrial Advisory Committee. We recommend that 
such a committee be set up in a relationship to the Commission 
functionally similar to that of the statutory General Advisory 
Committee. We shall discuss presently some of the purposes 
which such a committee might serve. 

As to size, our Group favors a somewhat larger committee 
than the statutory General Advisory Committee, in order to 
represent the interested industries more broadly than a nine- 
man body could do. For the purpose we have in mind, a com- 
mittce with as many as twenty members seems not impracti- 
cable. With such membership, balanced representation could 
be given to different industries and geographical areas. Mem- 
bers should be selected from among industrial leaders with 
enough technical background and scientific competence to per- 
mit them to judge the relative abilities of various technologists 
employed in their own industry and to comprehend the Com- 
mission's basic technical problems. We think that executives 
of companies having Commission contracts should not be ex- 
cluded from appointment. 

The usefulness of the permanent committee would be en- 
hanced by an organized procedural setup for communications, 
reports, and regular formal meetings with the Commission or 
its representatives, two or three times annually. Thecommittce, 
as in the case of the General Advisory Committee, should have 
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a permanent secretary in close contact with the Commission 
organization to take care of detailed contacts with the Commis- 
sion. 

The Industrial Advisory Committee should endeavor to keep 
informed of the general outlines of relations between the Com- 
mission and industry. It should also consult with the Com- 
mission at regular committee meetings, on broad questions of 
policy affecting such relationships with industry. In addition 
to these defined functions, other opportunities for using the 
committee and its members would certainly develop once it be- 
gan functioning. 

By virtue of their membership on the Committee, the men 
would be available more readily to provide a channel of com- 
munication between the Commission and industry. In the same 
way, committee members would be available to assist the Com- 
mission in the difficult problem of recruitment of key personnel 
having industrial experience. They would also frequently be 
able to assist the Commission in developing its preliminary 
approach to specific problems affecting industry. They would 
be of special assistance to the Commission in setting up tempo- 
rary and special advisory committees to deal with specific prob- 
lems. 

The use of such temporary and special advisory committees 
for specific problems, in our opinion, has great merit. A year 
ago, when the Commission issued its regulations governing 
the export of certain types of equipment covered by the Atomic 
Energy Act, it announced that a special industrial advisory 
committee would be established to assist the Commission in its 
administration of the order. This is the type of commit- 
tee which the war agencies, notably the War Production 
Board, used with effectiveness in administering similar orders 
during the war. We strongly recommend the use of such 
committees. 

We suggest that the Commission's staff be alert to the oppor- 
tunities for setting up and utilizing special committees in con- 
nection with other regulatory activities of the Commission, 
and in connection with other special problems when boundaries 
can be defined precisely enough to indicate a limited number of 
industries which would contribute specifically to the solution 
of problems. In creating these special committees, the Commis- 
sion should look to the General Industrial Advisory Commit- 
tee for assistance in establishing panels of possible members, 
defining terms of reference, etc. 

It would be a mistake to overestimate the amount of direct 
assistance that general or special advisory committees can 
give the Commission in its problems. Industrial advisory com- 
mittees can nevertheless be valuable to the Commission pro- 
vided they are viewed in perspective as but one modest feature 
in solving the immensely large and difficult problem of indus- 
trial participation in atomic energy. 

In our opinion, as we have already stated, a principal value 
of the advisory-committee idea lies in the education of indus- 
try. This would be a by-product of committee work. In 
order to perform their assigned task, no matter how special it 
might be, committee members would find it necessary to ac- 
quire a general background in the broad subject of atomic en- 
ergy. The increased understanding they gained would flow, 
within secrecy limits, from the committee member through his 
own company and more generally in industry. 

Perhaps most important, the advisory-committee program 
will lead to many ideas, now impossible to anticipate, for fur- 
ther expanding industrial participation in atomic energy. We 
should emphasize, however, that the committee system will not 
be effective for any purpose, unless the Commission and its 
staff can find ways to involve the committees directly in the 
Commission's problems. 
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6 FURTHER STRENGTHENING CONTRACT SYSTEM 

At present and in all probability for a long time to come, th« 
Commission's contract system will be the chief means of direct 
and substantial participation by industry in atomic-energy 
work. The Commission recognized this fact from the time 
it took over the enterprise and it has sought constantly to 
strengthen the system. In our study we have given particula: 
attention to considering measures that would assist the Com 
mission in this policy. 

In our earlier conversations with the Commission we mad: 
a number of suggestions about this matter based on our ob 
servation of operations under a large number of the typical 
contracts. In the discussion of these suggestions which en 
sued, it developed that many of them were already in the proc 
ess of being carried out on the Commission's own initiative 
It is unnecessary for us to go into them at any length here. W 
do wish to emphasize, however, that the subject of contracts 
is one on which comprehensive public reports should be issued 
by the Commission to inform industry specifically and con 
cretely of the measures which it is taking to make its 
contractual relations more attractive and more effective 

The contract system will, of course, be the subject of con- 
stant improvement and refinement as long as it continues 
Areas in which improvements are especially necessary have to 
do with the development of special financial rewards that will 
be an inducement to excellence of performance, acceleration of 
personnel clearances which now seem to take an excessive 
period, and the formulation of contract provisions which will 
define more precisely the respective responsibilities of Com 
mission and contractor. 

A matter that deserves attention is the promotion of under 
standing among contractors generally of the Commission's 
over-all program and objectives and of how the work which is 
expected of them fits into the program. When this subject 
was discussed with them earlier this year, we were told that 
the Commission's program and its principal objectives had al 
ready been published in budget justifications, semiannual re 
ports to Congress, and similar documents. These, however, are 
the type of scattered source materials, discussed in our section 
on Reporting, which should be brought together in an organ 
ized form and directed specifically to informing the Commis- 
sion’s contractors and potential contractors. 

One of the most important factors in strengthening the con 
tract system is the perfection of the general form of organiza- 
tion of the Commission so that it will be best suited to the 
administration of the contracts. Our comments in the next 
section bear more directly on this point. 

There is, however, one special organization problem which 
directly concerns the contract arrangements themselves. We 
think that the contracts in the field of research and develop- 
ment, especially for reactors, should be set up in such a way 
that there is a clearer definition of the respective responsiblitics 
of physicists on the one hand and engineer-contractors on the 
other. The physicist who is conversant with fundamental 
scientific theories is especially qualified by training and ex 
perience to determine whether it is possible to develop a reac 
tor for a specific purpose and what the general characteristics of 
such a reactor should be. The research necessary for these 
determinations should therefore be under the general direction 
of qualified physicists. Engineers should be associated in the 
work at this stage in advisory roles. 

For the second stage of the work, that of actual development, 
design and construction of the reactor, the engineer-contrac ‘or 
is better qualified by training and experience to take charge. The 
engineer-contractor will be better able to determine whether the 
particular reactor is practical from an engineering standpoint, 
whether it can be built within a reasonable time, and how to 20 
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about the job of construction. During this stage the scientist 
should act in an advisory role. 

As the Commission's contracts are now sct up, this distinction 
between the quite separate roles of scientist and engineer-con- 
tractor tends to be blurred. This is perhaps a carry-over from 
the arrangements that were necessary during the pioneering 
wartime work. There, for a variety of special reasons, the 
direct authority of the physicist was extended into areas which 
an engineer is normally best qualified to conduct. 

The more complex work which must now be done could be 
accomplished more effectively, in our opinion, if there were a 
clearer definition of responsibility. If the proper technique for 
dividing the job between scientists and engineer-contractors 
can be devised by the Commission, the work would become 
more attractive to industrial engineering organizations. Asa 
result, industrial participation in this phase of the Commis- 
sion’s operations would in the true sense be fostered. 


7 CHANGES IN COMMISSION ORGANIZATION 


It is undoubtedly a Commission objective to organize its 


staff along lines which will co-ordinate its far-flung activities 


and provide adequate definition of responsibility and author- 


ity. ‘Unless this policy is realized in practice, however, the 
numerous questions relating to industrial participation cannot 
be dealt with effectively. In studying the problem assigned 
to us we have been impressed with the fact that to expand 
industry's role in the work, the Commission must have a form 
of organization which will facilitate such participation. An 
effective cohesive Commission organization is just as important 
for the purpose of dealing with industry as it is for the purpose 
of performance of the other Commission work. In order to be- 
come involved in the atomic-energy enterprise, industry must 
have a soundly conceived Government structure with which to 
deal 
Reasons peculiar to the Commission's specific job of pro- 
ducing weapons and maintaining security could conceivably 
dictate an organization unsuited to industrial participation 
If that were the case, then such form of organization would 
have to be accepted. But we believe that both for the purpose 
of carrying out the Commission's paramount functions and for 
that of facilitating industrial participation the same kind of 
inization is required - 
our discussions last June we pointed out two fundamental 
cts in the form of organization which the Commission 
had. We observed, first, that too many of the Commis- 
s top officials reported directly to the General Manager 
that this created an intolerable burden of administration 
ne man. We suggested a regrouping of functions, a re- 
rmment of executive responsibility within the Washington 
juarters organization, and corollary changes in the func- 
of the ficld managers. These organization changes were 
‘osed in part to relieve the General Manager of his exces- 
vurden of direct supervision. 
¢ changes announced in August in the Commission's or- 
zation will undoubtedly prove to be an improvement in 
first respect, permitting the General Manager more ef- 
ely to delegate responsibilities to subordinate officers. 
re was, however, a second and equally serious organiza- 
tioni! defect to which our earlier recommendations were ex- 
Pressly addressed. Study of the Commission's activities in the 
light of our own experience with large industrial organizations 
led to the conclusion that the powers vested in the several field 
man. gers covered staff, scientific, and engineering authorities to 
an extent we considered unsound. Decentralization is a lauda- 
ble objective. But under the decentralized method of opera- 
tion which the Commission then had in effect, the activities 


within the jurisdiction of the field managers were determined 
by geographical location rather than by the type of activity or 
its relationship with other activities. The result was lack of 
essential co-ordination. 

The field manager at Oak Ridge, for example, had full charge 
of all the important activities at that location whether or not 
they were related to one another. The same situation pre- 
vailed at Hanford, New York City and, we were informed, at 
Los Almos also. In varying degrees each of these field man- 
agers had charge of procurement or production activities as 
well as research and development. It was our view that this 
form of organization was conducive neither to highest ef- 
ficiency nor to increasing industry's role in atomic energy. 

The Commission's reorganization is a significant step in the 
direction we here think necessary. We refer to the centraliz- 
ing in four executive divisions, i.e., production, military ap- 
plication, reactor development, and research—of responsibility 
not only for planning, programs, and budget, but also for 
supervision and execution of the programs. 

The execution of the new plan is rendered more difficult be- 
cause each of the several offices of operation has several of 
these basic programs in progress in its jurisdictional area. 
To accomplish the reorganization we are advised that the 
Commission is making the following changes: 


1 Place under the Director and Division of Production: 


a) The Division of Raw Materials and the mining, mill- 
ing, and procurement of materials function; 
The Office of New York operations whose primary as- 
signment is to process and prepare feed materials for 
Oak Ridge and Hanford; 
The Office of Oak Ridge operations; 
The Office of Hanford operations; and 
Such functions of the present Division of Engineering 
as relate to: (1) Export control of equipment and (2) 
the responsibility for engineering and construction of 
production facilities. We understand that this engi- 
neering group under the Director of Production will 
serve in a staff capacity for construction in all other 
areas within the Commission's interest. 
Place under the Director and Division of Military Applica- 
tion the Office of Santa Fe (Los Alamos) Operations and 
all activities relating to the research, development, and 
production of weapons. In other words, in the Military 
field ‘‘research’’—which might otherwise come under the 
Commission's Director of Research—and *‘production’’— 
which might otherwise come under the Commission's 
Director of Production—will all be kept in one package. 
Place under the Director of Research and the Division of 
Research the division of physical sciences and the divi- 
sion of Biology and Medicine. This, we are advised, 
will mean that the Division of Research will be responsi- 
ble for the programs, budget, and technical supervision of 
all of the major national laboratories (except Argonne 
and Knolls); however, the actual contracts, under which 
the laboratories—Brookhaven, Berkeley, Ames, Oak 
Ridge, etc.—are operated, will continue to be adminis- 
tered in their business aspects by the most convenient 
office of operations. 
Establish a new Division of Reactor Development with 
the full responsibility for the reactor program and, because 
of this, to have the office of Chicago operations and the 
Argonne National Laboratory report to the Director of 
this Division; and to provide that the Knolls Atomic 
Power Laboratory (which now operates under AEC’s 
Schenectady office) also report to this Director. 
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These reorganization plans if vigorously carried out should 
have a most beneficial effect on the Commission's program. 
However, the plans do not altogether cure the conditions upon 
which we first commented in our June discussions. The origi- 
nal concentration of authority in regional managers remote 
from headquarters, which we questioned, has now been tem- 
pered by placing each of them directly within the jurisdiction 
of one of the headquarters’ division directors and by assigning 
executive pcwers to the latter. This move should enhance the 
opportunities for better co-ordination of activities. But it 
represents only the first step in establishing the functional 
lines of authority which in our opinion would best promote the 
Commission's objectives. It is true that the new Director of 
Reactor Development is apparently to be given authority for 
all activities within the reactor field wherever they may be 
located. But elsewhere in the reorganization plans, this con- 
cept of functional direction seems to take second place to the 
accidents of geography. The Director of the Division of Pro- 
duction, for example, is given authority over the Oak Ridge, 
Hanford, and New York installations which are concerned not 
only with production, but also with important research and 
development activities. This same combination of headquar- 
ters’ direction based in part on function, and headquarters’ direc- 
tion based on location of activities, appears to be present in 
other features of the reorganization plan. It is our hope that 
this condition can be regarded as merely an intermediate phase 
in the transition from the original organization to one in 
which each of the four headquarters’ divisions will be given 
direct authority over those Commission activities—wherever 
situated—which match the functions of the respective divi- 
sions. When this organization goal is attained, the Commis- 
sion should be in the best position both to co-ordinate its ac- 
tivities effectively and to provide clear channels through which 
maximum industrial participation in the work can be se- 
cured. 

It is, of course, dangerous to entertain hard and fast rules 
about organization. There is, moreover, much room for varia- 
tion in detail within any framework of organization and we 
recognize that some compromises must be made. We also 
agree with your General Manager that in final analysis it is the 
competence of personnel rather than form of organization 
which determines efficiency. But even competent personnel 
cannot get work done efficiently—including the work of bring- 
ing industry into atomic energy—unless organization lines are 
clear and appropriate to the job. 





8 SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 


1 The Atomic Energy Commission has made commendable 
progress in carrying out its responsibilities. The contract 
system, which it is continually secking to strengthed, already 
gives industry an important part in the program. However, 
the only field of opportunity open to industry generally is in 
developments associated with radioisotopes. This is a very 
promising field. But atomic energy undoubtedly holds many 
other promising opportunities for technological development, 
although as yet they cannot be clearly visualized. 

2 Greatly expanded industrial participation is needed both 
for the purpose of giving the Commission maximum assist- 
ance in solving its problems in the interest of national security 
and for the purpose of assuring a rate of technological advance 
in atomic energy comparable to that which the country has 
enjoyed in other fields. The necessity for Government monop- 
oly in important areas and the present requirements of secrecy 
are scrious obstacles to fully effective industrial participation. 
It is believed that these obstacles can be gradually reduced. 
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The Government, however, must take the initiative with meas 
ures that will begin to set the normal processes of industry to 
work. 

3 The essential precondition to increased industrial par- 
ticipation is knowledge of the subject so that industry may 


recognize opportunities to take part as they arise. Much in 

formation has already been published by the Commission, but 
most of it is not in a form that is useful to industry. In addi- 
tion, a vast amount of nonsecret information, of potential value 
to industry, is buried in the files and activities of the Commis 

sion. In connection with certain other information, still 
classed as secret, the continuance of secrecy is of doubtful valuc 

The Commission or groups acting under its auspices should or 

ganize and clarify already published material and issue reports 
on it ina form useful to industry. In the same way the Com- 
mission should publish in useful form the nonsecret but as yet 
unpublished information. Still secret information which is 
properly declassifiable and of special interest to industry should 
be declassified and published 

4 In order that published information about the Commis 
sion will be complemented by concrete firsthand personal con- 
tact with the subject, the Commission should develop a broad 
program for clearance (subject to appropriate security restric- 
tions) of engineers, technologists, and executives in the inter- 
ested industries. These include chemical, petroleum, power, 
heat-transfer equipment, metallurgical, and instrument indus- 
tries. Engineers, technologists, and executives in these indus- 
tries should be encouraged and given an opportunity to keep in 
touch with atomic energy in the same manner as they keep in- 
formed of other technological developments. In developing 
the details of the program, the Commission should consult na- 
tional engineering and scientific societies, and the interested 
industrial concerns. The Commission and its contractors, 
however, should make a beginning in the program without 
awaiting refinement in detail. 

5 A General Industrial Advisory Committee should be cs- 
tablished by the Commission, and special and temporary in- 
dustrial advisory committees should be created, wherever pos- 
sible, to work on specific problems. These committees will be 
useful to the Commission in the solution of its problems, but 
even more important they will afford another means for bring- 
ing industry into direct personal contact with the subject mat 
ter of atomic energy. 

6 The Commission should give particular attention to ac- 
quainting industry with the specific measures it is now taking 
to improve and strengthen its contract system of operation 
A further report on the patent situation as it affects industrial 
Participation is needed. In addition to these measures, the 
Commission should in the future set up its research and de- 
velopment contracts so that the proper roles of scientists and 
engineer-contractors will be more clearly distinguished.  Fur- 
ther improvement of the Commission's own form of organiza- 
tion would also improve the contract system. 

7 The Commission's recent reorganization of staff is un- 
doubtedly a decided forward step but in the opinion of our 
Group does not go far enough to resulc in maximum efficiency 
either from the standpoint of the Commission's internal opera- 
tions or from the standpoint of increasing industrial participa- 
tion in atomic-energy development. Geography, which often 
has little to do with the boundaries of the Commission's prob- 
lems, is nevertheless one of the keystones of its organization 
As opportunity presents itself, changes should be made to 
set up the operations of the Commission more firmly on 4 
functional basis, in accordance with industrial expericice, 
so that there will be more clear and definite lines of responsi 


bility. 
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CAVITATION-FREE 
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AVITATION has long been recognized by designers of 
turbines, pumps, and marine propellers as a cause of 
Within 


the past decade, moreover, its occurrence has been observed 


serious structural damage and loss of power. 


in many other engineering fields, notably in flow through 
hydraulic structures. Since deterioration of concrete and steel 
in zones of cavitation may eventually endanger the structure 
as a whole, complete avoidance of the phenomenon by proper 
design of flow passages is obviously a desirable goal. 

In accordance with the Bernoulli theorem, cavitation will 
occur when the pressure intensity of flowing water is reduced 
to the vapor limit at points of high local velocity. Proper 
design of a transition section therefore requires that the bound- 
ary profile be curved in such manner that excessively high 
velocitics—and hence excessively low pressures—are elimi- 
nated. The ideal form of a given type of transition is evidently 
one in which the pressure does not fall at any point below its 
final magnitude—a well-faired contraction, for example, in 
which the boundary pressure varies continuously from its 
maximum value in the uniform zone just before the entrance 
to its minimum value in the uniform zone just beyond the 
wutlet 

There is, unfortunately, no simple analytical means of de- 
signing such a transition for required performance, or even of 
predicting the performance of a given design. The customary 
practice of considering only the mean velocity and pressure for 
the entire cross section is not sufficient for the purpose, since 
in curvilinear zones the boundary pressures will differ markedly 
from the cross-sectional means. On the other hand, it so 
happens that the streamlined conditions most conducive to 
cavitation-free operation are also those most readily susceptible 
toexact hydrodynamic analysis based on the theory of potential 
flow, and various mathematical techniques are at hand for 
either the design of the boundary profile or the prediction of 
the pressure distribution. Such methods are, however, ex- 
tremely tedious, and any simplification of the mathematical 
proccdure by other means—such as the electrical analogy 
usually represents a great economy of time and effort 
TI 


past for the convenient solution of problems in two-dimen- 


electrical analogy has been used quite frequently in the 
sion: fluid motion. In principle it is based upon the fact that 
the flow of an electrical current through a homogencous con- 
duct follows the same pattern as the irrotational (i.e., non- 
Viscous) flow of a fluid through a passage having a similar 
bour iry form, as indicated schematically in Fig. 2. In other 
worc:, the rate of change in electrical potential dE/ds along 
any path line of the electrical current is proportional to the 
fate «{ change in velocity potential d¢/ds along the homolo- 
gous stream line. Since the velocity v is proportional to the 


fate of change in velocity potential, the following approximate 
equalities may be written for small but finite increments of 
distance along the lines of flow 


Electrical Analogy Factlitates Design Problem 
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If the loss in head is neglected (as it may safely be in a well- 
designed inlet or contraction), the Bernoulli equation may be 
reduced to the following dimensionless form 


cs. J fo a onal 


Herein / is the piezometric head, or the sum of the pressure 
head p/y and the elevation z, for the point in question. As 
may readily be seen from Equations [1] and [2], determination 
of the distribution of electrical potential throughout the 
conductor will permit evaluation of the distribution of piezo- 
metric head (and hence pressure) throughout a geometrically 
similar flow passage. For present purposes the experimental 
procedure thus reduces itself to either successive changes in the 
form of the conductor until the desired distribution of pressure 
is indicated, or simply the measurement of the distribution for 
a prescribed boundary form 

The foregoing relationships apply, needless to say, to three 
dimensional as well as two-dimensional flow. Even under 





FIG. 1 VIEW OF EQUIPMENT USED IN ELECTRICAL ANALYSIS OF AN 


AXIALLY SYMMETRICAL CONDUIT CONTRACTION 
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conditions of axial symmetry, however, the actual technique 
of such an investigation would be rather difficult were it not 
for the fact that it is necessary to simulate only a segmental 
portion of the actual flow passage—one having such a small 
central angle, in fact, that the outer boundary need be curved 
in only one plane. That is to say, the conductor may be an 
electrolytic bath confined between an inclined sheet of plate 
glass, two terminal plates, and a flexible strip of plastic to 
represent the boundary profile, as shown in Fig. 3 for the axi- 
ally symmetrical counterpart of Fig. 2; the center line, of course, 
corresponds to the line at which the depth of the electrolyte 
becomes zero. 

In most previous instances, the procedure has involved the 
use of an electrode on a movable probe to trace lines (or sur- 
faces) of constant voltage, by means of which a fair approxima- 
tion of the entire flow pattern may be obtained. However, not 
only is present interest limited to the pressure distribution 
along the boundary, but the required accuracy of measurement 











FIG. 2 SCHEMATIC REPRESENTATION OF ANALOGY BETWEEN 
IRROTATIONAL FLUID FLOW AND FLOW OF AN ELECTRICAL CURRENT 
FOR A TWO-DIMENSIONAL BOUNDARY CONTRACTION 
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FIG. 3 CROSS SECTION OF ELECTROLYTIC BATH SIMULATING 
LONGITUDINAL SEGMENT OF THREE-DIMENSIONAL COUNTERPART 
OF FIG. 2 
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FIG. 4 CIRCUIT DIAGRAM USED BY THE IOWA INSTITUTE OF 
HYDRAULIC RESEARCH 
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makes it necessary to replace the customary probe with a serics 
of fixed electrodes accurately located along the inner face ot 
the flexible strip. With prior knowledge of the electrod 
spacing, determination of the voltage between each successiv: 
pair at once yields through Equation [1] the relative velocity 
~and hence, through Equation [2], the relative pressure—at 
essentially the mid-point between each pair. 

During two years of investigation at the Iowa Institute of 
Hydraulic Research under Contract NObs-24084 with the Navy 
Bureau of Ships, the circuit shown in Fig. 4 has proved par 
ticularly useful in such measurement. As described in an 
Institute report to the Bureau of Ships, ‘‘Exploratory Tests on 
Application of the Three-Dimensional Electrical Analogy,” 
by Philip G. Hubbard, application of Ohm's law makes it 
possible to replace the potential gradient dE/ds at any point 
by the local resistance gradient dR/ds, the resistance being de- 
termined by the Wheatstone-bridge method with the point 
in question as that which draws no current when the bridge is 


balanced. In this case Equation [1] takes the form 
v _ AR 3) 
v0 ARo 74 


The electrical measurements are thus made by means of a simple 
bridge circuit wherein a precision decade potentiometer is 
connected in parallel with the terminal plates through which 
a constant voltage is applied to the electrolyte. A sensitive 
null indicator is connected between the potentiometer and 
each electrode along the boundary, and a variable-range con 
denser is used in parallel with the potentiometer to minimize 
the effect of capacitance and thereby increase the sensitivity of 
the apparatus. 

In view of the fact that errors in the velocity determination 
are magnified when velocity ratios are squared to yield the 
relative change in piezometric head, various precautions have 
proved necessary to insure satisfactory results. In zones of 
marked boundary curvature, the electrodes should be flush 
with the boundary surface, and of as small diameter and 
spacing (0.015-in. wires perhaps '/2 in. on center) as precision 
of linear measurement justifies. (To be noted in this con 
nection is the fortunate fact that local errors will be com 
pensative rather than cumulative, since differences in readings 
are used for successive pairs having a common intermediate 
electrode.) In order to minimize polarization effects at ter 
minal plates and electrodes, all should be of copper in con 
junction with an electrolyte of copper sulphate (about 0.0! 
mol) dissolved in distilled water. Despite the addition of 
sulphuric acid (perhaps 0.02 mol) to prevent corrosion, each 
electrode must be cleaned with a fine glass rod before its reading 
is taken, and the entire electrolyte must be stirred frequently 
to maintain a uniform temperature. All boundary joints 
should be sealed with paraffin to prevent short circuits. A 
precisely finished paraffin wall at the center line will permit the 
electrolyte to approach a zero depth without capillary irregu- 
larities. The boundary curve may best be shaped according to 
an accurately formed template placed along the glass bed 

Before proceeding with the experimental program described 
in the following paragraphs, the technique just outlined was 
checked against three known conditions of flow to determine 
the degree of accuracy which could be expected. First, flow 
was simulated through a cone of uniform taper, for which the 
pressure may be shown to vary directly with the fourth power 
of the radial distance from the apex; the results obtained 
electrically were practically indistinguishable from those which 
were calculated, despite the fact that the terminal plates were, 
for simplicity, left plane rather than curved in circular arcs 
Second, a contraction designed analytically by hydrodynamic 
means was reproduced; the experiméntal and analytical resu!ts 
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were again in satisfactory agreement—except at the limits, due 
to the fact that the analytic curve was infinite in extent whereas 
the simulated curve became linear within 1 per cent of the 
theoretical diameter ratio. Third, a fire nozzle with a profile 
consisting approximately of cubical arcs was investigated elec- 
trically and tested as well under actual flow conditions. The 
results differed no more than variations subsequently discovered 
in the nozzle construction would lead one to expect (a maximum 
discrepancy in [4 — ho]/[vo?/2g] of 3 per cent for a variation 
in diameter of 2'/2 per cent). 

The subsequent program consisted of two successive parts: 
First, a systematic investigation of contractions formed of 
cubical arcs, on which the dissertation ‘‘Use of the Three- 
Dimensional Electrical Analogy in the Design of Conduit 
Contractions’’ was submitted to the Graduate College of the 
State University of Iowa by the junior author in partial ful- 
fillment of the requirements for the degree of Doctor of Phi 
losophy; second, a similar investigation of inlets formed of 
elliptical curves. These projects were sponsored jointly by 
the lowa Institute of Hydraulic Research, the Bureau of Ships 
under Contract NObs-24084, and the Office of Naval Re 
search under Contracts N7onr-495 and N8onr-500. 

For the tests on axially symmetrical conduit inlets, reference 
is made to Fig. 5, which shows the co-ordinate notation and 
results of a typical run. (The terminal plates, it should be 
noted, were necessarily located so far—about 3r—from the 
curvilinear zone as to be invisible in the figure.) As a general 
rule, too rapid curvature of such an inlet will give rise to a 
pronounced drop in pressure (i.e., piezometric head) just before 
the juncture between the curved and the uniform sections, the 
pressure thereafter rising to that of the uniform flow. This 
low-pressure zone must be eliminated by easement of curvature 
before the inlet can be regarded as truly cavitation-free. The 
tests hence involved the following series of runs: For successive 
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5 CO-ORDINATE NOTATION AND TYPICAL RESULTS FOR 
ELLIPTICAL INLET PROFILE 
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ratios of 6 to r, families of elliptical boundary curves represent- 
ing different ratios of 4 to r were investigated electrically. 
The form which just eliminated the pressure drop in each series 
was determined from a plot of the maximum drop in relative 
piezometric head against the longitudinal co-ordinate ratio, 
and this form was then subjected to a check test. The re- 
sulting distribution curves for such borderline conditions are 
superposed in Fig. 6, as functions of developed distance up- 
stream from the points of tangency, and the corresponding co- 
ordinate values are plotted in Fig. 7. The latter diagram 
evidently permits the design of axially symmetrical cavitation- 
free inlets, through use of an elliptical profile for which a/r 
is greater than that of the plotted curve for the given or chosen 
magnitude of 4/r. Of interest in this connection is the fact 
that the lower limit of the curve corresponds closely to the 
contraction ratio of a free jet from a circular orifice. Just as 
the free-jet profile (often taken as the basis for inlet design) 
is actually not an ellipse but an infinite curve, it should also 
be understood that none of the elliptical sections is presented 
as the best possible solution, but only as a close—and con- 
venient—approximation thereto. On the other hand, proper 
performance of any limiting section requires its accurate repro- 
duction in the final structure; therefore selection of a greater 
magnitude of 4/r than that of the free jet, together with an 
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FIG. 8 CO-ORDINATE NOTATION AND TYPICAL RESULTS FOR CUBI- 
CAL-ARC CONTRACTION PROFILE 
increase of a/r beyond the limiting value indicated by the 
curve, would not only be in the interest of safety but would 
also permit reasonable flexibility in construction withour 


danger of cavitation. 

For the tests on conduit contractions, reference is made to 
the similar definition sketch of Fig. 8, for which essentially 
the same general comments are applicable. In this case, how- 
ever, cubical arcs (i.e., curves of the form y = ax*) are prefer- 
able to either elliptical or circular arcs, owing to the fact 
that their radius of curvature is infinite at their points of 
tangency with the uniform sections, thus alleviating to an 
even greater degree the tendency for the pressure to drop 
just before the end of the transition. The procedure in this 
series differed from that for the inlets, in that the pressure 
distributions were determined for a systematic progression of 
diameter ratio D,/Dz (from 2 to 4), of length ratio L/D, 
(from 1 to 2), and of inflection ratio X/L (from '/¢ to 2/3), in 
the effort to secure a representative sequence of interpolation 
plots. Since this series was completed before that of the 
inlets, plots similar to Figs. 6 and 7 were subsequently ob- 
tained from the general family by means of interpolation (and 
extrapolation, for diameter ratios less than 2), as presented 
in Figs. 9 and 10. Except for its indirect evaluation, Fig. 9 
is fully comparable to Fig. 6. Like Fig. 7, Fig. 10 includes a 
heavy line for the critical limit between cavitation-free profiles 
and those resulting in a local pressure drop. Unlike Fig. 7, 
however, the entire area to the right of the limiting curve in 
Fig. 10 represents the co-ordinate region of cavitation-free 
conditions, provided only that X/L be equal to or smaller 
than the values indicated. This diagram should likewise 
permit the selection of transition characteristics for a given 
diameter ratio and a permissible length ratio; the greater the 
latter value, of course, the less susceptible to cavitation any 
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contraction becomes, and the less exact the construction of the 
profile needs to be 

Use of the electrical analogy as presented herein is by ne 
means restricted to conduit transitions—nor to the elimina 
tion of cavitation. In fact, the design of inlets or contractions 
in this manner prevents as well the occurrence of septration 
through reduction or climination of adverse pressure gradients, 
and a similar procedure is adaptable to the study of flow 
around submerged bodies of revolution. The rapidity with 
which the pressure characteristics of any given boundary 
profile may be studied (about one day was required to form, 
measure, and evaluate each of the foregoing profiles) recom- 
mends its application to a wide variety of boundary con 
figurations which would otherwise require cither a great 
deal of time for analytical investigation or a great deal of 
equipment for actual reproduction. The technique is, tt 
should be noted, also readily adaptable to the study of many 
free-surface phenomena, since the free surface is simply 4 
boundary along which the pressure is constant. 

For those still inclined to regard with doubt the probability 
of close agreement between the flow of an electrical current 
and that of a true fluid, the fact must be emphasized that, cven 
as a first approximation, the analogy will permit a vast amount 
of exploratory work to be accomplished with a minimum ¢x- 
penditure of time and funds, and that final tests of designs ob 
tained in this manner may then be conducted under actual flow 


conditions. 
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TECHNICAL LITERATURE 


Its Responsibility as an International Influence 


By JAMES S. THOMPSON' 


ROM Moscow to Melbourne, from Johannesburg to 

London, comes continuous evidence that technical litera- 

ture, having no ideological connotation, is proving a 
dynamic vehicle in knitting together all peoples of this war- 
weary world. Race, religion, politics, and other social factors 
present no barrier in this interchange of educational informa- 
tion 

Technical literature as a subject contains countless ramifica- 
tions, problems, and potentials, all of which are interpreted in 
varying relative values depending upon national viewpoint. 

What contrasts are presented in a comparison of science, tech- 
nological methods, and communications, as known in the 
ancient civilizations of the eastern Mediterranean, and those of 
today! 

What a vast gap is to be seen between the application of 
arithmetic and elementary geometry in ancient Egypt, and the 
function today of Vannevar Bush's highly complex machine, 
the differential analyzer! 

What a vast difference there is between the printing on 
papyrus, the carving on stone, and today’s flood of educational 
material produced through intricate techniques in printing, 
illustrating, and radio transmission! 

Herodotus, as he recorded, was impressed by the 20 years 
required for the building of the Great Pyramid, by the fact that 
100,000 men worked in three-month shifts to achieve its com- 
pletion. How would his mind grasp the implications of such 
immense corporations as du Pont, General Electric, and General 
Motors—the productivity and living standards of the thousands 
employed in their diversified programs? 

How casually we read in the newspapers of the perfection of 
an inkless printing process; of the development by RCA, NBC, 
and Eastman (1)? of a microwave process called *‘Ultrafax"’ 
which can transmit the entire half-million words of the novel 
“Gone With the Wind" in under two and one-half minutes. 
“The ‘Winged Words’ so often mentioned by the blind Homer 
more than 2000 years ago have now become literal images,"’ 
editorialized The New York Times. 

Postwar interest in engineering education, science, indus- 
trialization, and in the interchange of information generally, 
has been continuously sustained on an international level. 
This has thrown the spotlight emphatically upon the authors, 
publishers, librarians, distributors, and translators—in fact, 
upon all those responsible for the technical literature emanating 
from government reports, from professional-society proceedings, 
and from commercial publishing houses. 

This paper represents a United States viewpoint achieved 
through personal association with all three sources of such 
literature. Currently, it has been stimulated by extensive 
travel in Europe and Latin America, and enriched by contacts 
with business associates now or but recently returned from 
virtually all other parts of the world. 


‘Vice-Chairman of the Board, McGraw-Hill Book Company, Inc., 
New York, N. Y. Associate ASME. Delegate, The American 
Society for Engineering Education and the Engineers Joint Council 
Committee on International Relations to the Worl Engineering 

ference and the Second International Technical Congress in Cairo, 
Egypt, March 20-26, 1949. 
—— in parentheses refer co the Bibliography at the end of the 


The author has here attempted to reflect the combination of 
idealism and hardheaded realism personified in the engineering 
educators with whom he has been associated intimately for a 
full generation. He also wishes to deal with and focus on 
some of the practical problems faced by publishers who wish to 
co-operate fully with plans now under dicussion by UNESCO 
and other international bodies. 

He feels it is a real privilege to be permitted to supplement 
his paper presented to this organization in Paris in 1946, 
entitled ‘‘International Cooperation in Technical Translation,” 
and wishes to re-emphasize here the reciprocal value inherent 
in the acceleration of an international exchange of literature. 

In this presentation of technical literature, the author will 
attempt to define the subject under six general headings as 
follows: (a) Historical background; (4) geographical evidence 
today; (c) current trends and influences; (d@) responsibilities; 
(¢) problems; and (f) challenge. 


HISTORICAL BACKGROUND 


‘The invention of printing in the 15th century contributed 
more than any other single factor to the promotion of inter- 
national scientific relations,’’ states Frans Verdoorn in the jour- 
nal Scéence (2). It then became possible to circulate scientific 
material in book form and even, though rarely, on a broadside. 
Scientific journals, however, did not exist until the middle of 
the 17th century, when they stemmed naturally out of the 
spread of scientific academies throughout Europe. In Italy 
the first of such academies were established about 1560, fol- 
lowed by the founding in Vienna of the Academia Naturae 
Curiosorum in 1651, the Académie des Sciences in 1666, and in 
Germany of the Collegium Curiosum in 1672. The Académie 
des Sciences, whose history is virtually a record of the rise and 
progress of science in France, traces back to the early part of 
the 17th century, and had among its members, Carnot, the 
engineer. The Royal Society of London, established in 1660, 
first put its findings and proceedings into print in 1665 in the 
form of Philosophical Transactions. From this time on the scien- 
tific academies, such as the Linnean Society of London (founded 
in 1788), and the American Philosophical Society (founded in 
1744), published their Transactions on a regular basis. The es- 
tablishment of migratory societies meeting annually in Ger- 
many had their inception in these scientific organizations, and 
the founding of such august bodies as the British Association 
for the Advancement of Science in 1831, and the American As- 
sociation for the Advancement of Science in 1848, were suc- 
ceeded logically by regularized meetings of scientific congresses 
and societies on an international level. 

In modern times the increasingly global focus of interest in 
industrialization, technical education, and related matters is 
reflected on a historical] level by the rising curve in the output 
of technical books. In Great Britain during World War I and 
World -War II, for example, the importance of scientific and 
technical publishing in the national economy was emphasized 
dramatically when official priority toward this type of publi- 
cation virtually excluded from importation all other printed 
matter. 

In 1947 the author visited eleven European countries and was 
able to report in Scsence (3) that of the eight supplying statistics, 
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all without exception reported an increase in 1945 in output 
of technical literature over 1938. This occurred in spite of 
paper and man-power shortage, and in spite of the general 
dislocation caused by the war. In Italy, which provided an 
extreme example, the total output of new technical books in 
1946 had increased 10 per cent over 1938, while the over-all 
total of new books had dropped 55 per cent. In Switzerland 
the total number of technical volumes published had increased 
nearly threefold. In Germany, however, the cultural decline 
under the Nazis is only too well known. In his book *‘Alsos’’ 
(4), Goudsmit, American scientist of Dutch background, tells 
of a visit to Germany shortly after VE Day. On a secret 
mission under U. S. Army auspices, he renewed his contacts 
with prewar colleagues for the purpose of discovering the 
extent of German research in nuclear physics. He was able 
to report at firsthand the tragic deterioration of technical 
authorship and publishing in a country where only a few years 
ago the names of Springer, Ullstein, Fischer, and others were 
bringing it world renown. 


GEOGRAPHICAL EVIDENCE TODAY 


Technical publishing in the United States, both as regards 
number of books released and firms operating, has grown im- 
pressively over prewar years. The increase, in circulation of 
technical books can be interpreted as reflecting the over-all 
situation on a world-wide basis regarding movement and ]oca- 
tion of students, members of professional societies, and those of 
commercial organizations. The following points provide 
ample demonstration to this effect: 


1 Following World War II, export of United States technical 
literature has far surpassed records of prewar years. One 
publisher reports that his export sales for 1947 were eight 
times those before the war—approximately 50 per cent to 
Europe, 16 per cent to Canada, and 10 per cent each to Asia and 
Latin America. His domestic output, on the other hand, had 
merely doubled. Naturally, this increase in circulation and its 
direction is in part due to the fact that the normal source of 
supply in Europe cannot begin to fill the demand during this 
postwar period. These figures show too the far-flung interest 
in North American progress in engineering, technology, and 
productivity. 

2 Of the five principal engineering societies in the United 
States nearly 10 per cent of the 90,000 members reside abroad, 
in 100 different countries.* Through receipt of periodicals 
published by their respective societies, these engineers are able 
to keep fully informed of all the developments in their fields 
that are of current interest to student and practitioner alike. 

3 An example of international circulation of United States 
engineering periodical literature is indicated in the following 
1947 totals for the 33 magazines of the author's company: 
Practically all of the 100 countries of the globe are represented 
in the grand total of 150,000 subscribers, and the eight general 
areas were represented percentagewise as follows: Africa, 3 
percent; Asia, 3 per cent; Australasia, 5 per cent; Canada, 20 
percent; Europe, 22 per cent; Latin America, 40 per cent; U.S. 
possessions, 3 per cent; and the West Indies, 3 per cent. 

4 Engineering students in the United States from abroad 
during the 1947-1948 period were estimated at approximately 
5000, coming from some 100 countries.‘ The fact that the 
United States recognizes the importance of encouraging students 
from abroad was highlighted during the summer of 1948, in an 
experiment whereby 70 selected graduate engineers from 17 


* Of these, 2600 are electrical engineers, 2300 mining and metallurgi- 
cal, 1000 mechanical, 800 civil, 200 chemical engineers. The largest 
unit is in Canada. 

* These included 471 from India, 439 from China, 393 from Canada, 
183 from Turkey. 
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European countries were enrolled at the Massachusetts Institute 
of Technology (5). It is axiomatic that these and other 
foreign engineering students returning home retain their 
English-language textbooks for permanent reference. Simi- 
larly Americans abroad on Fullbright funds, Rockefeller or 
Guggenheim scholarships, or otherwise, will return with their 
private libraries enriched by new foreign acquisitions. 

5 The statistics of translation rights, consummated since 
1940, give further evidence of the spurt of global interest in 
United States technical literature. In a survey which the 
author made in 1948 it was reported that twelve leading 
United States technical publishers reported rights contracted 
during the preceding seven years as follows: Spanish, 175; 
Portuguese, 45; French, 40; Japanese, 16; Italian, 13; Chinese, 
13; German, 12; Swedish, 10; Polish, Dutch, and Czechoslo- 
vakian, 4 each; Norwegian and Danish, 2; and Arabic, Fin- 
nish, Hebrew, Hungarian, and Persian, 1 each (6). It should 
be pointed out here that it evidently will be the efforts of in- 
dividual publishers which, in the last analysis, will produce 
ultimate success for international translation programs. 

6 At present, owing to military controls, virtual paralysis 
continues to prevent the importation of books into Austria, 
Germany, and Japan. A similar situation in China is exaggera- 
ted by the currency collapse. On the other hand, it is possible 
to observe a definite increase in circulation in India, Burma, 
Indonesia, and some parts of the Near East, areas which before 
World War II were relatively inconsequential in terms of de- 
mand. 


The U. S. Army's orientation program offers spectacular evi- 
dence of the place of translated technical literature in rehabili- 
In Japan, according to a state- 


tating a war-ruined country. 
Infantn 


ment to the author by Colonel Greene of the U. S 
Journal, which is acting as liaison between U. S. and Japanese 
publishers, technical and scientific books predominate 

Contact with Soviet publishers continues to remain im- 
personal and remote with decreasing interest on the part of 
U. S. publishers as dispatches reveal the attempts to make sci- 
entific authors write in accordance with political teachings 
The steady flow of U. S. books in English moving in increas- 
ingly large numbers on the day of publication to Russian educa- 
tional, governmental, and other scientific centers and academics 
constitute impressive evidence of the sincere interest in U. $ 
‘“*know-how.”’ 

The traffic is of course almost exclusively one way 
months, the author has had three invigorating but fruitless at 
tempts to carry on continuously and successfully with Sovict 
personnel. The first was in the case of his friend and associate 
Robert Magidoff, who in March, 1948, was expelled from Mos- 
cow on a trumped-up charge of spying. During his 13 years 
there he had made many but vain attempts to secure agree 
ments to publish co-operatively. We all agreed that al 
though even in the old Czarist regime there had been no copy- 
right treaty with the U. S., and the philosophies of ownership 
of private property were now utterly alien in the two countris, 
yet it seemed that since my firm was ready, willing, and did in 
two cases, much to the astonishment of the Russians, pa) 
royalties as a matter of course, the converse for the satistactioa 
of all individual authors concerned could be a logica! agree 
ment. 

The second contact was with the official literary agent, the 
famous Earl Browder, who produced a handful of scientific 
monographs but in no case did the critics believe translation 
feasible. In general the critics rated them as on a par with 
U. S. college undergraduate theses. After more than a yet 
the author is still waiting for Mr. Browder's promised delivery 
of royalties on the unauthorized translations of Nadai’s | Plastic 
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ity’ and Den Hartog’s “‘Mechanical Vibrations."’ These 
were to be test cases, taken at random from a vast number of 
Sovict sponsored translations without authority or payment 
of fees 

The third event occurred last spring on the day that the 
Czechoslovak premier came to a mysterious end. Tom Falco 
of my firm's Washington office had secured an appointment for 
me with Soviet Ambassador Panyushkin. He said it was the 
first one allowed a U. S. publisher. We assumed it happened 
because I had said I wanted to discuss student and professorial 
exchange possibilities in connection with the paper I was pre- 
paring for the mecting of the American Society for Engineering 
Education (6). We had 40 minutes of most cordial talk rang- 
ing all over the field of exchanges, missing royalties, ‘‘iron 


curtains,’” which he said did not exist, and I got the promise of 


aid in securing for the U. S. Library of Congress a much-prized 


comprehensive bibliography. But that was all and the latter 
is still only a promise. This did not seem to be the right 
moment to project exchanges 

A manuscript on cancer research was the main object of 
Magidoff urged coming to Moscow for per- 
Browder encouraged the idea but reminded 
Pan- 


each contact. 
sonal conferences 
me that two months were needed to overcome red tape 
yushkin implied that although cancer research is not engineer- 
ing he agreed that a reciprocal possibility existed since the 
Russians would be securing soon copies of our new National 
Nuclear Energy series 

The ‘Voice of America’’ could well broadcast now for all 
Soviet scientists and publishers that if, in Russia, as reported, 
real progress in controlling this great scourge is materializing, 
then internationally the respective publishers in both the U.S 
and the U.S.S.R. should lose no time in collaborating. 

Having the greatest respect, after personal association, tor 
such eminent engineers and scientists of Russian birth as 
Bakhmeteff, Sokolnikoff, and Timoshenko, to mention only 
three, | look forward eagerly to the earliest opportunity to ex- 
plore such a venture, the consummation of which might well be 
an important step in removing the spirit of suspicion and dis- 
trust between our countries which has emerged in recent 
months 

From the reciprocal viewpoint, Argentine-U. S. relations will 
be highlighted shortly by the publication in New York ot the 
English translation of the famous book on Physiology by Dr. 
Houssay, the Nobel prize winner, who was expelled by Presi- 
dent Peron from the University of Buenos Aires. Lecturing in 
North American Universities, he exemplifies the superiority of 
science over politics. 

Like the Bailey bridges which in World War II projected 
themselves successfully ahead regardless of enemy fire, I be- 
lieve that books can establish communications between people 
ofall languages and customs. Since a yearagoI have visted 21 
different countries and must confess that though the regulations 
and the evidences of government differ widely, the people seem 
just about the same everywhere and the fundamentals in engi- 
Meering and science are of course the same throughout the 
world. *‘Maximum circulation of authors’ ideas regardless 
of language barriers’’ will continue to be my slogan, as it has 
for Months, in technical papers and talks. 

CURRENT TRENDS AND INFLUENCES 

Technical publishers in North America are forced to admit 
that the dynamic character of the export trend is due not to the 
influence of their sales departments, but rather to spectacular 
developments necessitating new published material, and new 
and varicd factors abroad influencing reading habits and require- 


| . . ° 
= These factors can be separated into eleven categories: 
Most important is a universal trend toward industrializa- 
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tion, the development of new applications in science, and an 
accompanying awareness of the necess.ty for technical knowl- 
edge supplied by adequately trained personnel. This is par- 
ticularly evident in India and the eastern Mediterranean. 

2 The European Recovery Program exercises a real though 
indirect influence whose effects will be apparent in the months 
to come. The place of technical literature within the scope 
of the Marshall Plan can be seen from the statement of Paul 
Hoffman, United States Economic Cooperation Administrator, 
who gave the author permission to quote him: ‘The intelli- 
gent use of technical information has always been a basic 
element in getting increased productivity out of an industrial 
plant. Therefore, we at ECA feel that such information can 
play a significant part in the European Recovery Program. The 
importance of all this is recognized in the Foreign Assistance 
Act itself—the ECA legislation—which provides for the 
‘Procurement of and furnishing technical information and 
assistance’ by the Administrator.’’ Of great significance was the 
announcement on December 4, 1948, just as this paper was 
released, that the United Nations General Assembly had voted 
at Paris, four proposals of a similar nature, aimed at promoting 
the economic programs of underdeveloped countries, including 
thorough technical training and exchange of information on 
technical problems. The vote was 47 to 0 with 6 abstentions. 

3 A marked influence on the demand for technical books 
for use abroad was created during World War II by United 
States Army and Navy personnel and civilian technicians scat- 
tered throughout the world. Today that demand, though 
naturally smaller in volume, nevertheless still reflects the 
influence generated by the widening circle of American-trained 
engineers—not only those in permanent residence but also those 
acting in a temporary capacity as inspectors, critics, or report- 
ers on projects developing from bank loans and foreign-govern- 
ment controls. 

A local example of international technical co-operation 1s 
that of the United States Navy's Research Unit which has 
joined with the experts of the Egyptian government in making 
studies of water purification in this part of the world. The 
work of the University of California Research Unit on tropical 
diseases in Africa is another. The Iranian government, for 
another example, has contracted with a group of eleven United 
States engineering companies (7) to act in an advisory capacity 
in a study of existing economic and social conditions upon 
which its new $650,000,000 development program of the 
country’s mineral, agricultural, and industria] potential may 
be based. ‘‘Adequacy of technically trained personnel is a 
fundamental,’’ the author was told by an official of the con- 
sulting group. 

4 As mentioned previously, memberships abroad in Ameri- 
can professional-engineecring socicties, which increased 15 per 
cent over prewar totals, constitute with their respective jour- 
nals and periodicals another significant influence having a 
cumulative effect. These societies should continue to spread 
their influence. The character of this trend has been stated 
well by Robert M. Gates, past-president of The American So- 
ciety of Mechanical Engineers and member of the United States 
Commission of UNESCO. He thus described American engi- 
neers, and their contribution with engineers of all countries to- 
ward the rebuilding and unifying of the world: 

“These active, practicing engineers, speaking the universal 
language of technology, and in most cases, the native tongues 
of the 80 countries where they are working, are thoroughly 
acquainted with these foreign engineers and their problems. 
These men represent the American point of view, wherever 
they are. They are co-operating with engineers of other 
nations in the modern techniques and practices. They con- 
tribute to the proceedings in their own societies and to the 
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technical literature which is accessible to all who are interested"’ 
(8). 

Recently we observed in such large gatherings as that on 
Management in Stockholm in 1947, and Applied Mechanics 
in Paris in 1946, evidence of continued appreciation of values 
inherent in the international exchange of material on technical 
topics and problems. As this is written, plans are approaching 
completion for the first All-American Engineering Congress 
in which representatives of the professional societies of North 
and South America will meet at Rio de Janeiro in July, 1949. 

5 Definite patterns in authorship constitute yet another 
influence upon the modern trend in technical publishing, 
whereby the valuable results of his colleagues’ efforts can be 
made available to the scientist and engineer. Three distinct 
Operations are visible: The first of these is the increasingly 
common practice of publishing in book form, private-experi- 
ence records in engineering effort, manufacturing and research, 
so that this material is available toall. Ina single period last 
year, for example, as the author reported in an article in the 
Argentine financial magazine Veritas (9), technical books were 
in press in one firm under authorship of experts on the staffs of 
such internationally known firms as du Pont, Goodrich, NBC, 
Pan-American World Airways, RCA, U. S. Steel, Westinghouse 
Electric, and Worthington Pump. The second is publishing 
as a co-operative effort on the part of large groups, where 
authorship includes government, professional societies, indus- 
try, and individuals, and distribution is typical of the free- 
enterprise system, i.c., by a commercial publisher. For 
example, the scientific nterest of authors from many countries 
was reflected after World War I by the publication of the well- 
known 8-volume ‘International Critical Tables.’’ Following 
the second World War, the U. S. Government sponsored, with 
the Radiation Laboratory of the Massachusetts Institute of 
Technology, the release of the results of wartime research on 
radar and related subjects. Five hundred scientists co-operated 
(many of them Europeans) on this 27-volume project. Circula- 
tion has been double the original estimates and 45 per cent has 
been made in foreign countries. 

This type of group collaboration is climaxed currently in the 
National Nuclear Energy Series which the United States 
Atomic Energy Commission is releasing. This publication of 
international significance, which eventually will comprise 60 
volumes, will cover the declassifiable research and development 
results obtained at all the major installations of the Manhattan 
District, U. S. Army Engineers, and the Atomic Energy Com- 
mission. 

The third operation is the ‘‘series’’ publications of whose 
importance technical publishers are becoming increasingly 
aware. While not novel in idea—witness the internationally 
known and distinguished Cambridge University Series—the 
practice is becoming a familiar one in the United States. The 
advantages of momentum and reputation under a skilled con- 
sulting editor are attracting authors in increasing numbers to 
produce on this basis. 

6 The enormous increase in funds now being channeled for 
research purposes is giving and will continue to give undoubted 
stimulation to scientific and technical-book authorship. The 
trend can be followed by a study of Table 1. 

7 The information libraries sponsored successfully by both 
British and American governments throughout the world 


* The first volume, an 800-page tome, appeared in December, 1948, 
under the title, “Histopathology of Irradiation,"’ by Dr. William 
Bloom, University of Chicago icGraw-Hill Book Company, Inc. ). 
Another striking example ms professional-society and commercial-pub- 
lisher collaboration is in the famous American Chemical Society Mono- 
gtaph Series, the 108th volume of which has just appeared under the 
+ = Aaa el by Roland S. Young (Reinhold Pub ishing Corpora- 
tion). 


MECHANICAL ENGINEERING 


TABLE 1 PERCENTAGE DISTRIBUTION OF RESEARCH 
SUPPORT (10) 

Sponsoring agency 1930 1940 1941-45 1947 
I i etakccancbesxws 70 68 13 39 
Federal Government........... 14 19 83° 54° 
I xia sacsp asus d oc.s. 5058 12 9 2 4 
Other (including states, etc.) 4 4 2 4 
Total per year (in $ millions) $166 $345 $600 $1160 


* Not including atomic research. 


unquestionably have made available to vast numbers of people, 
hitherto unexplored literature and sources for information 
The author, after personal contact with a score of these 
institutions, testifies unreservedly as to their value in inter 
national relations. United States publishers, however, regard 
with envy their British colleagues, whose government has long 
recognized the value of overseas-information programs ip 
international relations, and participates directly in the solution 
of distribution and cost problems faced by individual pub 
lishers. The relative attitudes of the two governments are 
demonstrated in the report (11) of the U. S. Congressiona 
Committee after its visit to 22 European countries in the summer 
of 1947, for the purpose of investigating the existing informa. 
tion and educational exchange services abroad. In four typical 
cities (Stockholm, Prague, Copenhagen, and Milan) adjacent 
to the Iron C“rtain, the United States had cut its staff in half 
while Britain continued its operation in those same Cities, with 
staffs five times as large. 

8 The world-wide shift in bilingual class enrollments is 
another postwar phenomenon. The use of the English language 
is becoming increasingly universal—less and less is an American 
abroad handicapped by his notorious lack of linguistic ability 
In Latin America, reports the British Council, there was a total 
enrollment of nearly 28,000 in English classes during the 194 
1947 period, while United States-sponsored groups totaled 
46,000. The rapid growth of such classes is limited only by 
the shortage of teachers, according to State Department 
officials. Similarly, in the United States, postwar enrollments 
in foreign-language study, especially in Spanish and Russian, 
are reported to be at new high levels. 

9 Another influence is developing from an acceleration of 
international student exchanges and two acts of the U. S$ 
Congress, passed during 1948, will have direct bearing on the 
export trend of technical material. The first is the Fullbright 
Act which provides that funds resulting from sale of surplus 
United States property be used toward educational exchanges 
of one form or another. Under this agreement Great Britain, 
for example, will receive $1,000,000 in pounds. Morcover 
agreements recently have been signec with Belgium, China, 
Burma, Greece, New Zealand, and the Philippines, and its 
believed that this act will facilitate the exchange of thousands 
of students and researchers both to and from America 

The Smith-Mundt Act, which grew out of the 1947 Congress 
ional investigating committee abroad, is similarly designed 
make more effective use of a United States information and 
educational exchange program, and should result in che ac 
celeration of an interchange of information in general on 4 
world-wide basis. 

10 Libraries also contribute to international exchanges 
For example, as a direct outgrowth of the movement to restort 
libraries in devastated areas, the United States Book Exchange 
(12), composed of professional societies and library associ 
tions, has recently been organized to facilitate the exc! ange of 
duplicate volumes or institutional publications throug!) a cet 
tral clearing house for foreign and domestic material 

Distinct from this, yet equally valuable, is the new farming: 
ton Plan (13) a co-operative project for securing foreign liter 
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ture for 52 research libraries. It provides that at least one copy 
of every foreign book published anywhere in the world of 
importance in research, be available in the United States. 

11 Finally, and most gratifying, from the U. S. authors’ and 
publishers’ viewpoint, is the aid from official sources to biblio- 
graphical publications. One example is the United States 
Quarterly Book List which grew out of a Pan-American govern- 
ment agreement on the importance of exchanging publication 
information internationally. Now in its fifth volume, this 
periodical is prepared in the Library of Congress and pub- 
lished by the Rutgers University Press. It includes tech- 
nology and the physical sciences among the 1000-odd titles 
that are described annually in its “highly selective bibliography 
and review of currently published United States books which 
are believed to make a contribution to the sum of knowledge 
and experience."’ Unfortunately the promised Latin American 
publications have not yet appeared. 

Another example is the comprehensive Bibliography of Scten- 
tific, Medical and Technical Books edited by R. R. Hawkins of the 
New York Public Library, which the National Research 
Council, the State Department of the U. S. Government, and 
ther agencies have sponsored or encouraged. Volume 2 cover- 
ing the 4000 U. S. books published in the period 1945 to 1948, 
is scheduled to appear in 1949. Its success should be even 
greater than Volume 1 which appeared in 1946 and continues 
to be in demand throughout the world. The Yale University 
Press produced both volumes 

Similar evidences of the publishing programs in a]l countries 
f the world might well be accelerated by UNESCO with 
bvious gains for all persons and organizations concerned with 
the qualified and selected references to developments in techni- 


cal literature 


RESPONSIBILITIES 


The publishers of technical literature are facing new respon- 
sibilities in this postwar era of constantly changing techniques, 
f new developments in science and engineering, of freshly 


defined requirements in training of personnel for increased pro- 


ductivity, and of rapidly spreading demands for global circula- 
Qualitatively the 
highest standards of accuracy must be maintained. Naturally, 
under c: Mpetitive conditions, publishers will aim for the high- 


tion of the new techniques in engineering 


st standards of authorship, clarity of presentation, format, 
and for reasonableness of price. Such obviously widespread 
aterest should act as a spur to publishers to encourage trans- 
litions in many languages, to secure book reviews in all qualified 
wrnals, regardless of language barriers, and to stimulate 
printers and binders to adopt new processes that serve to reduce 
COSTS 

Since a publisher's opinion of the value inherent in technical 
books may be suspect, the author will quote from a recent 
oulletin published by Stanford University (whose faculty mem- 
ders, including Terman on ‘‘radio’’ and Timoshenko on ‘‘me- 
chanics’ and related subjects, are known internationally) (14). 
It said 

“As with law and medicine, so with engineering, operation 
without books would be virtually impossible. Factual infor- 
mation from handbooks, condensed knowledge from reference 
books, better understanding from textbooks, the latest advances 
from technical periodicals—all these are necessary to the pro- 
lession. 

“The University, no less than the practicing engineer, re- 
quires full use of books. Students are entitled to the best 
in books. For engineering teaching, particularly for under- 
graduate courses, the faculty policy is to teach whenever pos- 
sible from a textbook. Thus adequate coverage, uniformity of 
treatment, continuity, and good organization are assured."’ 
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At the present time the publishing industry and its producing 
authors are looking with eagerness and some impatience at the 
progress being made by UNESCO toward the success of its 
three-point program of international co-operation: (a) 
Preservation of knowledge, which is given the highest 
priority in the rehabilitation of libraries, museums, and educa- 
tional institutions; (4) increase of knowledge, which is con- 
cerned with the development of conditions more favorable to 
the creative and investigative world of scholars; and (c) 
dissemination of knowledge through education and al] instru- 
ments of communication. 

In the field of the abstracting journals, where before the war 
the Germans had their Centralblatter, the British their Com- 
monwealth Bureaus, and the North Americans their Biological 
Abstracts, the engineers in the United States started a pioneer- 
ing postwar effort with the new Applied Mechanics Reviews (15). 
This is a critical review of the world literature which UNESCO 
officials might well point to as an example for other branches 
of technology to emulate. 

It is reasonably safe to assume that on an international basis 
the public interest in technology was never greater. The 
challenge is now before all agencies to break down the legal, 
financial, and other obstacles which, whether stemming from 
wartime regulations or peacetime standards, are standing in the 
way of the freest of cultural intercourse. The resultant open 
access to the world’s literature cannot but assist also toward 
increased world productivity and the raising of living standards 
of all peoples. 

Lest it be thought here that the technical publisher takes 
himself too seriously, the writer hastens to quote the words of 
the author-scientist Linus Pauling (16), which he delivered 
before the Royal Institute in London: 

‘The basic answers to all these (scientific) questions are not 
to be found in books. Even though Chaucer had said: 


‘For out of olde feldes, as men seith, 
Cometh al this newe corn fro yere to yere; 
And out of olde bokes, in good feith, 
Cometh al this new science that men lere,’ 
he was before long corrected by Francis Bacon: 
‘Books must follow sciences, and not sciences books.’ ’’ 


PROBLEMS 

How is it possible for the technical publisher to attain the 
ideal of world-wide circulation of his authors’ ideas and 
methods? Is it possible for h-m to participate in the program 
UNESCO tried to bring nearer fruition recently in near-by 
Beirut? 

Some of the practical problems which are beyond the control 
of the individual publisher are listed here as a reminder that 
much as he may be in sympathy with the highest aims of cul- 
tural interchange, governmental aid and co-operation are 
prerequisites for their solution: 

(a) The international currency shortage, which acts as a 
definite break upon the continuance of postwar expansion of 
world-wide literature exchange; (4) laws of copyright, which 
still remain hazardous in many countries, although continuously 
improving as a protection of authors’ rights; (¢) the ex- 
tremely low purchasing power in many countries, which per- 
mits importation for only a relatively small demand; (d@) 
absence of international standardization of units of measure- 
ment which reduces the utility and increases the cost of trans- 
lation of engineering books. 

THE CHALLENGE 

The publishing industry as a whole is faced by a challenge 

today which may be summed up in the words of the charter of 
(Continued on page 223) 







































What's the Best Way to Tell Your Free- 


Enterprise Story to Your People? 


LARGE-SCALE ADVERTISING EXPERIENCES 


ANAGEMENT for fifty years has discarded the idea 

the world will beat a pathway to the man who builds 

a better mousetrap than has ever been built before. 
As individualistic as was the late Henry Ford, he capitulated 
to large-scale advertising more than a quarter of a century 
ago. 
At the turn of the century, management had good reason to 
question large-scale advertising and agency practices; for most 
advertising was based on hunches, swivel-chair opinions, and 
single-case personal experiences. The result was that 
millions of dollars annually were wasted on unproductive 
advertising. 

To increase the productivity of advertising appropriations 
several developments paralleled the technical developments of 
typography, layout, and media. These were (1) testing re- 
sults after a campaign was completed;! (2) pretesting results 
on a small scale in a representative market and correlating end 
results; (3) the practical application of the psychology of the 
““over-act.”’ 

Unfortunately, too much time and money are now spent on 
‘““patent medicine’ advertising to employees and not enough 
on such direct participation as that just indicated. On the 
periphery of this psychological approach are the various fore- 
men’s training programs in which foremen are expected to take 
a part in and put to use the ideas discussed in their classes or 
meetings. 


TYPICAL COURSE ON FREE-ENTERPRISE ECONOMICS IS TOO SHORT AND 
TOO SHALLOW 


Is it not, however, asking too much of a foreman to explain 
to his people the fallacy of gearing wages to living costs after 


1 There are at least half a dozen ways in which development (1) is 
tested, perhaps the best being the sales ranking of an advertiser com- 
pared with his competitor. The pilot-plant idea is used in (2), wherein 
a city, county, or state is used as a guinea pig, the final campaign bein 
changed to conform to the results of this local test. Development (3) 
has a the latest and perhaps the most effective technique used up 
to date; getting reader or audience participation in your product or 
company name; for management has come to realize unless some 
tangible expression is made by ‘“‘potential’’ customers, they never will 
become ‘‘customers!"" Hence box tops, walking men, and other ideas 
have taken the center of the advertising stage in recent years. The 
peculiar part is that these contests are frequently the subject of serious 
conversation in some rarefied society. 

Not the first but surely one of the largest and perhaps best-conducted 
“‘employee-attitude’’ contests used this potent psychological over-act 
principle. General Motors, in an attempt to get its employees to think 
positively about the company, conducted an employee letter-writing 
contest, ‘My Job and Why I Like It." No limit was put on the 
number of words nor were letters to be judged for literary style but for 
sincerity and content. Five nationally known men were selected as 
judges, and thousands of dollars’ worth of General Motors products 
were given away to the prize winners. Results: 174,854 General 


Motors employees entered the contest, or something like 50 per cent of 
the total pay roll—a sizable total and an impressive percentage. A 176- 
page General Motors booklet, ‘‘M. J. C.—Accentuating the Positive’’ 
gives many of the details of this contest as well as the forty grand-award 
winning letters. 


By HAROLD R. NISSLEY 


PROFESSIONAL ENGINEER, CLEVELAND HEIGHTS, OHIO 
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four one-hour lessons in economics? It is asking too much fo, 


several reasons 


straight in such a short time—even under the guidance of the 
best teacher 

The foreman and a company underestimate the size of the 
job to be done when the attempt is made to put the rank and file 
straight on economic truths in four, ten, or even twenty one 
hour lessons 

The job must be done on a broad company-wide basis 
Obviously, employees cannot be asked to send in letters on 
‘Why the Company Can't Retire Me at Two Hundred Dollars 
a Month at the Age of Sixty."’ Indeed, if the employee knows 
the simple economic facts of life, he will be more reasonabk 
in his demands on a company which tries to do the right 


thing 
APPLYING ADVERTISING TECHNIQUES TO FREE-ENTERPRISE STORY 


How, then, can employees—up and down the line—learn 
and believe in simple economic truths? The answer seems t 


be simple if we borrow some of the advertising man’s technique 


1 It is necessary to generate a game or competitive spirit in 
this educational program. Attendance at ‘‘lectures’’ should be 
voluntary—after hours (preferably Saturday morning) and on 
the employee's own time. Any cash awards given (and there 
should be liberal awards) should total no less than $1.00 per 
hour times the number of man-hours of class attendance 

2 Such a program or course should include everyone who 
wishes to participate—the floor sweeper as well as the president 

3 Because of the controversial nature of many economic 
facts and theories, the course should be put on by some outside 
specialist—someone not connected with the company. Indeed 
the outside instructor might be chosen jointly by the com- 
pany and the union, and his part-time salary paid jointly by 
both parties. 

4 Cash prizes should be given to the upper 25 per cent in 
each of the following classes: (4) Noncollege supervisory pet- 
sonnel; (4) people having more thar. two years of college work; 

c) hourly rated people; and (@) salaried personnel not falling 
in any of groups (a), (4), or (c). Obviously, no one should be 
eligible for two prizes in case he happens to fall into two groups 

5 Once an outside instructor is engaged, he should be told 
in the presence of union officials that he is to teach orthodox 
economics from any one of the five leading college texts i 
elementary economics. 

6 Two one-hour sessions per week for two fiftecn-week 
‘‘semesters’’ would probably result in the optimum under- 
standing of economic principles. The first hour might be 4 
large lecture session; the second hour might be broke: down 
into discussion groups of fifteen to thirty students with 4 com 
petent person in charge of each. 

7 Learning indexes must be established. Such a : 
might be obtained by giving the final examination (objective! 


index 








In the first place, wages, prices, costs, taxes. 
tariffs, overhead, ad infinitum, are so interrelated that no 
foreman, however brilliant, could get his economic thinking 
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at the first class meeting. Some explanation might be made, class. Indeed, unless the “‘professor’’ was very careful he would 
such as, “‘I'd like to know just how deeply I should go into — spend half his time arbitrating plant differences which had oc- 
this subject so I am going to ask you a few questions tonight curred earlier in the weck. 

that will help me plan this course.’" The students of course For this and other reasons a high-grade man commanding 
do not know that this will be the identical examination they $15.00 to $25.00 a classroom-hour should be employed—a man 
will receive fifteen weeks hence. But the professor and top who will have a host of friends at the end of the course (on 
management will have some idea of just how much economic ‘‘both sides of the fence’’). Such a teacher would give every- 
knowledge was gained from the course by comparing the one a better understanding of the ‘‘socio-eco-politico’’ factors 
median-class grades at the beginning with those at the end of | which make a competitive society work. Above all, he would 
the course. Need it be said that no one besides the instructor convince 90 per cent of the class why a free competitive so- 
student will ever know what any individual student’s ciety gives the greatest number of people the greatest good 
and happiness. Every community of 50,000 population or more 
has at least one such stimulating and learned man whom busi- 
ness and labor could trust to put out an objective course—to 
ee eee ae ee clarify these economic principles which cause so much trouble 
in business today because they are not fully understood by both 


le is excepting the upper 25 per cent in each of the four 


grad 


categories previously listed. 


Thus, under the proper conditions, not only would union 
stewards and their constituents learn a lot about economics labor and management. 
but it is possible the people who conceived the course (man- It is hoped that this article will set into motion one or 
would learn some too (e. g., that tariffs really lower more sincere attempts at learning what really does make our 
lessons.”’ 
It cannot 


agement 
the scale of living of over 90 per cent of any population; thata economy tick. It cannot be done in ‘‘four easy 
reduction in personal income taxes during an inflationary spiral It cannot be done (easily) during working hours. 
adds fuel to the price flame; that the volume of money and _ be done (well) by a company-paid full-time instructor. It can- 
credit have a far greater effect on prices than do wages; ad not be done on a compulsory-attendance basis. It must be 
infinitum dramatized. It must be objective. 

But more important than the learning process that would Let us stop wasting millions of dollars annually by redirect- 
go on under the proper class leadership would be the refreshing ing at least half of our house organ, newspaper, direct mail, 
experience of management meeting on the same level with and other employee-directed advertising to large and small- 
stewards and others who during the day have a difficult time — scale discussion groups led by competent and objective 
seeing eve to eve on the verv things discussed in the economics _ thinkers 


Technical Literature 


Continued from page 221) 


the Engineers’ Council for Professional Development, repre- barriers, and to exert the maximum of beneficia) influence upon 
senting the memberships of seven societies in the United States _ standards of living and the happiness of peoples throughout the 
and Canada, and a total membership of over 100,000. Witha world 
broad conception of service which implies acceptance of socia] ' : 
responsibility, as well as technical competence, it is their aim BIBLIOGRAPHY 
to co-ordinate and promote efforts and aspirations directed 


1 American cama Radio Cerporation of America, Na- 
tional Broadcasting Company, and Eastman Kodak Com ~ eh 


toward higher professional standards of education and practice, 
sale i ; aViente ents gecteatons th cael 2 “The Development of Scientific Publications and Their Impor- 

greater effectiveness In dea ing Vv at Tee tance in the Promotion of International Scientific Relations,’’ by Frans 
Verdoorn, Scéence, vol. 107, 1948, pp. 492-497. 


Although the current inflationary trend in the United States 3 ‘Technical Publishing in Europe, 1947,"’ by J. S. Thompson, 
: Sctence, vol. 106, 1947, pp. 47-53. 


resents a prob'em for the publisher of technical books, the > >, 4 Paes 
. eens — : aes Sarousine mencseees ond the 4 ‘‘Alsos,’’ by S. A. Goudsmit, Shumann, New York, N. Y., 1947. 
cvelopment of new book-manulacturing processes : 5 The Technology Review, Cambridge, Mass., November, 1948. 

expansion of technical-book markets should tend to lessen any 6 ‘‘International Contacts for Engineering Educators,"’ by J. S. 
marked danger to the industry as a whole. And the publisher Thompson, Journal of Engineering Education, vol. 39, November, 1948, 


isunder const: “ssure ish the results of: (@)The many — PP-_135-141. 
: re en OSD che seomien et: be , 7 The New York Times, Oct. 20 and Nov. 12, 1948. 


new rescarch programs; (4) constantly improving teaching and 8 Macnanicat Enomesaino, vol. 70, March, 1948, p. 270. 
manufacturing methods: and (c) the efforts of individuals in 9 “U. §. Technical Books in Inter-American Relationships,” 
the frec-cnterprise system. He is additionally challenged, as Veritas, August, 1948, p. 130. 

. by J. K. Finch, Columbia 


are his authors and their readers, by the increase in the number 10 *‘Trends in Engineering Education," 
% University Press, New York, N. Y., 1948. 


of a - » » 3 re > . ° ° .» 
of libraries throughout the world, and by the improvement in 50 "int A Beliaieesisin Minietion te Europe,’ U. S. Senate Report 
bibliog: phical exchanges. No. 855, part 2. 

‘Freedom of information,’’ as proposed in the General 12 Address: United States Book Exchange, Inc., Library of 


Assembly of the Uni Nations and agreed n bya majority Congress Building, Washington 25, D. C. 
a the Unites Nations ane sgreet upon By es 13. Wilson Library Bulletin, New York, N. Y., October, 1948; Col- 


in inference apes : 4 : ; : ; 
the conference at Geneva during the spring of 1948, MUSE Jege and Research Libraries, Chicago, Ill., October, 1948. 

femain ac the masthead of technical as well as general publish- 14 Stanford Engineering News, Stanford University, Calif., October, 

ets. Universal international agreement is the ideal. 1948. ' ‘ 
In sun mation, let the author repeat that the potential] 15 Applied Mechanics Reviews, published monthly by The Ameri- 

i can Society of Mechanical Engineers, New York, N. Y., in co-operation 

Mternational influence of technical literature has undoubtedly with ten professional groups. 

never becn greater. The sponsors face an unprecedented chal- 16 ‘‘Nature of Forces Between Large Molecules of Biological In- 


lenge to overcome all economic, politica', or manufacturing _ terest,’’ Nature, May 8, 1948. 


economic problems.’ 





INTRODUCTION 


T is axiomatic that the patent system of the United States, 
designed to protect the fruits of the engineering, scientific, 
and inventive brains of our country, has been one of the 

cornerstones of our industrial success. The statistical record 
shows clearly that the industrial prosperity of any nation is in- 
disputably connected with the extent to which patent rewards 
are granted to stimulate invention and to protect the results 
commercially. 

Engineers have a primary stake in the patent system; not 
only in the creation of new engineering developments, but in 
their continued employment and mass production. Without 
the patent weapon much of the justification for the engineers’ 
work in the eyes of those who employ them would disappear; 
therefore they have a deep personal interest. 

As patents are the foundation and protection of the creative 
side of American industry, providing an expanding economy 
and opportunity under constitutional mandate, a clear knowl- 
edge of what has been done to our capitalistic system is essen- 
tial. 

Although our patent system is based on the sound foundation 
of a constitutional provision provided by our governmental 
founders for the protection of invention, we find ourselves at 
this time confronted with a serious threat to this foundation of 
our prosperity. 

The socioeconomic program in relation to patents, and the 
reformation of the patent laws by judicial instead of by legisla- 
tive process has made a sweeping change in the whole patent 
system. This message records what has occurred factually. 
Whether it is for the benefit of the nation or not, and whether 
the Supreme Court of the United States has gone beyond its 
constitutional authority in this revolutionary reformation and 
destruction of established patent rights, as interpreted by our 
courts universally for more than a century, are matters for the 
reader to decide. 

That there has been a revolutionary and wholesale change of 
practically every established concept of patents and the patent 
law is universally agreed. 


NATURE OF THE PATENT RIGHT 


Let us turn to a consideration of some of the broad rights here- 
tofore accorded to a patentee, and then to a consideration of to 
what extent these rights have been taken away from him by 
judicial pronouncement—not by the orderly process of law as 
enacted by his duly constituted legislative representatives. 

In this connection will be recalled the exhaustive investiga- 
tions by Congress under the Temporary National Economic 
Committee as to patents, their enforcement, and their economic 
consequences. Doubtless it will come as a surprise to learn 
that Congress decided to do nothing about the patent system, 
being completely satisfied with it, but that it is the Supreme 
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Court of the United States which repeatedly has referred x 
these proceedings and cited them as a basis for its patent reform 






LAWS OF NATURE AND SCIENTIFIC DISCOVERIES 






Before proceeding to the more revolutionary socioeconomic 
decisions on the commercial handling of patents let us examine 
a case, decided this year by the Supreme Court of the United 
States [Funk Bros. Seed Co. v. Kalo Inoculant Co., 333 U.§ 
127, 1948, Mr. Justice Douglas] on the question of whether pat 
ents which monopolize the laws of Nature and scientific dis 
coveries can be sustained as valid. 

In view of the vast amount of public and private research of 
fundamental character upon which all industry depends and 
upon which our national defense must be founded, we realiz 
that this decision in Funk v. Kalo went to the very heart of 
our patent system. The Supreme Court wisely decided that the 
weéllsprings of science, of research, and of invention in the 
fundamental things which are the laws of Nature are not sus- 
ceptible of private monopoly. Scientific discoveries and th: 
results of pure research now remain outside of the domain of 
commercial monopoly. 

Probably no single decision of the Supreme Court of the 
United States is of greater public and industrial importance 
than this one, which finally demarks the world of science as 
outside the boundary of private monopoly. 




































STANDARD OF INVENTION 





The standard of invention now established by the Supreme 
Court of the United States has been the most revolutionary o! 
all of the new doctrines changing the patent laws. 

In the Cuno case [Cuno Corp. v. Automatic Devices Corp, 
314 U.S. 84, 1941, Mr. Justice Douglas] the Supreme Court held 
that no invention was worthy of a patent unless it was the te 
sult of some sudden brain storm, known as a “‘flash of genius.” 
The fact that no one has been able to define a flash of genius 
merely complicates the situation. 

If this be the true test of invention—which later decisions o! 
the Supreme Court seem to doubt—then the composite results 
of modern industrial research, great engineering departments, 
and the organized attack of enginecring and science upon the 
solution of problems resulting in invention will be completely 
discarded. Only the man with the “‘quickie’’ idea who hasan 
intellectual hunch will be entitled to a patent. 

So extraordinary is this pronouncement that I v« 
quote it from the opinion of the Court: 
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**... That is to say, the new device, however useful it ma 
reveal the flash of creative genius, not merely the skill of t! 
If it fails, it has not established its right to a private gra 
public domain."’ [314 U. S. 84, 91.] 








The lower courts have shifted their standard of invention be 
cause of the stiffened attitude of the Supreme Court respecting 
inventiveness. Judge Learned Hand of the Second Circult 
Court af Appeals has said that it is as much the duty o! a lowe 
court to give effect to the change in the standard of inventioe 
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adopted by the Supreme Court as it is its duty to give effect to 
any other of the decisions of that court. [Foxboro Co. v. Tay- 
lor Instrument Companies, (CCA 2) 157 F.(2d) 226, 234, 1946. 
Cf. Brown & Sharpe Mfg. Co. v. Kar Engineering Co., (CCA 
1) 154 F.(2d) 48, 51; Cleveland Punch & Shear Works v. E. W. 
Bliss, (CCA 6) 145 F.(2d) 991, 1944, Simons, C.J.; Picard v. 
United Aircraft Corp., (CCA 2) 128 F.(2d) 632, 636, 1942, L. 


Hand, C.J. 
The Court of Customs and Patent Appeals has said: 











‘In our opinion it is not within the province of the courts to estab- 
lish new standards by which invention is to be determined. It seems 
clear to us that the creation of new standards for the determination of 
what constitutes invention would be judicial legislation and not judicial 
interpretation. 

“It follows, from the foregoing, that until Congress shall otherwise 
legislate, or the Supreme Court shall otherwise specifically hold, this 
court will continue co hold that if a process or thing constitutes patenta- 
ble subject matter, is new and useful, and the process performed or 
thing produced would not be obvious to one skilled in the art, inven- 
tion would be presumed and a patent may properly issue therefor."’ 


In re Shortell [CCCPA) 142 F.(2d) 292, 294, 1944, Lenroor, 
Associate Judge]. 

















CONTRIBUTORY INFRINGEMENT: PRACTICAL 
ENFORCEMENT OF PATENT RIGHTS 











In our increasingly complex industrial manufacturing scheme, 
it has become more and more necessary for manufacturers to 
specialize. Few manufacturers can follow the European prac- 
tice of making substantially everything they need in their own 
plants. Consequently, most owners of patents manufacture 
and sell only a part of their patented combinations, leaving the 
purchaser to add the part to their existing machines or to their 
products 

For instance, in the business of manufacturing trucks with 
dump bodies, the logical commercial arrangement has been 
that the chassis is manufactured by a truck manufacturer who 
may or may not make the bodies, and a number of very sub- 
stantial concerns have developed highly specialized body busi- 

ses, sclling bodies to the truck manufacturers who in turn 
sell the whole combination to the trucker. 

The courts now hold that if the patentee is unfortunate 
enough to have his claims read in the normal manner on the 
combination of the truck and the truck body in which the 
novelty is primarily in the body, he is guilty of misuse of his 








patent and will lose it because economically he sells only the 
body. He cannot enforce his patent. [Galion v. Budd, (CCA 
3) 2d) ...., June 30, 1948, McLaughlin, C.J.] 

This extraordinary, and what seems to many unjust and im- 
Practical, rule is founded upon a group of recent Supreme Court 
decisions dealing with the doctrine of contributory infringement 
and the use of a patent to control the use of an unpatented part 
Of un} ted material. 


Contrib itory infringement occurs when an infringer sells less 


than th. whole patented combination, but with the knowledge 
and in that what he sells shall be used to complete the 
combin. ion covered by the patent. Under our methods of 
Manufac‘iring this has become the usual case of patent in- 
fringen 

In thc case of the truck-body manufacturer who held the 
Patent on the combination of the body and the truck, he was 
unable to stop his competitors from infringing his patent when 
they took the complete invention, because his attorney many 
Years ago had followed the usual rule of saying in the claim that 
the truck body was a part of the combination with a truck 
chassis 

In the Supreme Court we find equally interesting departures 
from the realm of the requirements of industry, because pat- 
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ents are of no value unless they aid manufacturing and distri- 
bution, and unless they can be enforced to protect those who 
own them from unlawful competition. 

In the Carbice case [Carbice Corp. v. American Patents Corp., 
283 U. S. 27, 1931, Mr. Justice Brandeis] the owner of a patent 
for a combination of a container for ice cream and dry ice was in 
the only profitable phase of that business, that is, selling dry 
ice. When he endeavored to get the benefit of his patent by 
trying to prevent others from selling dry ice for use in his cheap 
ice-cream containers, he was told that that was illegal, and 
that, while the intent to complete the combination of his 
special container was clear, his competitor could take all the 
advantages of his patent and infringe on it in the only way 
that was profitable, doing so with impunity. 

This changed the rule of Leeds & Catlin (No.2) [Leeds & 
Catlin Co. v. Victor Talking Machine Co., (No.2) 213 U. S. 
325, 1909, Mr. Justice McKenna] which had been the law of 
the land for many years as established by the Supreme Court 
itself. 

In that case a patent on the combination of a phonograph and 
a record was enforced against an infringer who made the prof- 
itable item of replacement records for use in the combination of 
phonograph and record. 

In the recent Mercoid cases [Mercoid Corp. v. Mid-Gontinent 
Corp., 320 U. S. 661; Mercoid Corp. v. Minneapolis-Honey well 
Regulator Co., 320 U. S. 680, 1944, Mr. Justice Douglas], the 
right of stopping contributory infringement has been virtually 
destroyed. 

In these cases the patent covered a domestic heating system 
which comprised three main elements: a motor-driven stoker 
for feeding fuel to the furnace; a room thermostat for controlling 
the feeding of this fuel; and a combination stoker switch to 
prevent extinguishment of the fire. The heart of the combina- 
tion, or system, patent was the thermostat, which functioned 
to supply or discontinue the heat by controlling the circuit to 
the stoker to make it function at the required temperatures. 
There was no use for the switch supplied by the defendant to 
this combination other than in the patented combination, so 
that it was undoubtedly contributory infringement. 

The manufacturers opposed to one another were competitors 
in the business of making switches only and were not making 
complete stokers, because economically they specialized in 
switches to give the public the finest possible switches, and the 
stoker manufacturers specialized in the making of stokers. 
Such is our customary industrial organization to which patents 
must be adapted if they are to be of practical value. 

The Supreme Court said that even though the validity of the 
patent was assumed; that even though the competitor did not 
act innocently; that even though the switch had no other use, 
was manufactured for use in the patented combination, and 
represented the only profitable source of income from the pat- 
ent for the switch manufacturer who owned it, the patentee 
could not stop the infringement because of misuse of the patent 
for the purpose of monopolizing unpatented material. 

What is left of the right to stop those who so invade patent 
rights is a grave question. 


FUNCTIONAL CLAIMS AT THE EXACT POINT OF 
NOVELTY 


The Halliburton case [Halliburton Co. v. Walker, 329 U. S. 
1, 1946, Mr. Justice Black] has been the subject of much discus- 
sion because of its holding concerning expressions of function- 
ality in claims, but the conclusion reached by the Supreme 
Court seems consistent with earlier rulings. [Cf. Holland 
Furniture Co. v. Perkins Glue Co., 277 U. S. 245; General 
Electric Co. v. Wabash Appliance Corp., 304 U. S. 364; United 
Carbon Co. v. Binney & Smith Co., 317 U. S. 228.] 
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The law requires a “‘full, clear, concise, and exact’’ descrip- 
tion of the claimed invention. [R.S. § 4888, 35 U.S.C. § 33.] 
**Functional"’ claims are claims which describe the invention in 
terms of what it will do, rather than in terms of its own physi- 
cal characteristics or its arrangement in the new combination 
apparatus. It is the habit of many lawyers to attempt to go be- 
yond the invention and to claim it in terms of function rather 
than in terms of specific structure. The courts look with dis- 
favor upon claims where the particular point of novelty is that 
which is described in terms of function. 

Engineers can well appreciate the soundness of the reasoning 
of the Court when it said: 


‘*. . . In this age of technological development there may be many 
other devices beyond our present information or indeed our imagina- 
tion which will perform that function and yet fit these claims. And 
unless frightened from the course of experimentation by broad func- 
tional claims like these, inventive genius may evolve many more 
devices to accomplish the same purpose. . . ."’ [329 U.S. 1, 12 


WHEN DOES A PATENT BECOME INVALID UNDER 
THE STATUTORY TIME RULE? 


A patent is invalid if there has been public use or sale of the 
device which it covers more than one year before the filing of 
an application in the Patent Office. [Prior to August 1, 1940, 
the period was two years. | 

In the Outboard Motor case [Muncie Gear Works v. Out- 
board Marine & Mfg. Co., 315 U. S. 759, 1942, Mr. Justice 
Jackson], the statutory rule has been amplified to the extent 
that claims directed toa subject placed in the patent application 
by amendment for the first time more than one year after a pub- 
lic use or sale are invalid, even though the original application 
was filed within the regular statutory period. 

Therefore it is important that an original application con- 
tain every possible disclosure of the invention in order to obtain 
patent protection. 


THE REQUIREMENT THAT BOTH VALIDITY AND 
INFRINGEMENT BE DETERMINED BY THE COURT IN 
AN INFRINGEMENT SUIT 


There can be no infringement without a valid patent. There- 
fore in an infringement suit both the question of infringement 
and that of validity are issues. In the past the tendency of 
the trial courts has been to decide, where possible, on the 
ground of noninfringement without going into the question of 
validity. 

In the Sinclair case [Sinclair Co. v. Interchemical Corp., 325 
U. S. 327, 1945, Mr. Justice Jackson], the Supreme Court said 
that of the two questions validity has the greater public im- 
portance and pointed out that the trial courts should inquire 
fully into the validity of the patents in suit. 

In view of this decision the trial courts now usually make a 
finding as to both infringement and validity. When this is 
done, a complete record is available in case an appeal is taken, 
saving time and expense both for the litigants and for the 
courts. 


THE RIGHT TO PATENT A COMPLETE MACHINE WHEN 
ONLY IMPROVEMENTS HAVE BEEN ADDED 


Claims to an improvement of a previously patented article 
must be restricted to the improvements. In describing the in- 
vention it may be necessary to make reference to certain por- 
tions of the device in connection with which the new combi- 
nations are to operate, but, unless an attempt is made to embody 
the previous device in the improvement patent, it is valid. 
[Williams Co. v. Shoe Mach. Corp., 316 U. S. 364, 1942, Mr. 
Justice Roberts. ] 








MECHANICAL ENGINEERI NG 







ETHICAL REQUIREMENTS FOR INVENTORS AND 
MANUFACTURERS DEALING WITH PATENTS 







The Supreme Court has made a fine contribution to the ethics 
of patentees in a series of cases starting with Keystone Co. y 
Excavator Co., [Keystone Driller Co. v. General Excavator 
Co., 290 U. S. 240, 1933, Mr. Justice Butler] 

In that case the owner of the patents made a corrupt bargain 
to suppress evidence that would have shown one of the patents 
The Court refused to enforce any of 














of a group was invalid. 
the patents of this patent owner and sent him away empty- 
handed. 

More recently, in the case of Precision Co. v. Automotive 
Co., [Precision Instrument Mfg. Co. v. Automotive Main. 
tenance Machinery Co., 324 U. S. 806, 1945, Mr. Justice Mur- 
phy], the Supreme Court denied relief to an owner of a patent 
because, while the patent applications upon which the patents 
were granted were pending in the Patent Office and were sub- 
ject to Patent Office proceedings, the owner of the patent failed 
to report all the facts to the Patent Office, concealing possible 
fraud or inequitableness underlying the applications 

In this case a settlement of an interference proceeding by the 
competing inventors as to who was to get the patent was 
settled with knowledge or reasonable belief of perjury not re- 
vealed in the Patent Office, and therefore the issuance of the 















patent was gained by fraud 

The Court said that the failure of counsel and the patentee to 
carry out their uncompromising duty was not excused by rea 
sonable doubt as to the sufficiency of the proof of the inequita- 
ble conduct or even by resort to independent legal advice 

It therefore behooves patentees and their counsel to report 
anything that may affect the legitimacy of any patent applica- 
tion while it is pending in the Patent Office. 

In an earlier case [Hazel-Atlas Glass Co. v. Hartford-Empire 
Co., 322 U. S. 238, 1944, Mr. Justice Black], the Supreme Court 
held that the securing of a patent by inducing the publication 
of fraudulent technical articles which mislead the Patent Office 
would result in complete defeat of the patents involved 












[Cf. Root Refining Co. v. Universal Oil Products Co., (CCA 3 F 
(2d). ..., 78 USPQ 95, decided July 6, 1948, in which directions were 
given to the District Court to vacate judgments entered more than tes 
years earlier and to dismiss the suits by reason of fraud practiced upon 
the court. } 








MISUSE OF PATENTS 






A relatively recent rule which has been established by the 
Supreme Court of the United States deprives unwary patent 
owners of all the rights under their patents because of an al 
leged ‘‘misuse."’ Misuse appears when the owner of the pat 
ent endeavors to protect those mechanisms which he manv- 
factures and sells from competition because those elements cot 
stitute his only chance for profit from his patented combination 

Returning to the controversy over the stoker regulator switch 
[Mercoid cases] the Supreme Court defeated the rights of the 
owner of the patent on the combination of the stoker and 
switch, because the patent owner used his patent to control 
competition by way of license in the sale of the switch The 
attempt to enforce the patent was rejected even though the 
switch was the distinguishing part of the invention ot the pat 
ent owned by the switch manufacturer and even though the 


















: : . . ‘ 4 
manufacturer was licensing his competitor so both couls 
broaden the use of the switch for the public benefit. 

In another case [Standard Register Co. v. Americ.in Sales 





Book Co., (CCA 2) 148 F.(2d) 612, 1945, A. Hand, C.J.¢ 
International Business Machines Corp. v. United St.tcs, 298 
U. S. 131, 1936, Mr. Justice Stone], a manufacturer o! business 
machines which employed a special type of paper w:'s denied 
the right to enforce a large group of patents because. hen he 
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licensed his expensive platens for mounting upon typewriters, 
he made the simple requirement that he should get at ‘least 
a few dollars worth of paper business to compensate him for 
the use of his patented device which he leased for a nominal 


rental 
This doctrine has been expanded so that in many cases a vast 


number of patents have been emasculated on the theory that 
any attempt by the owner of a combination patent to license or 
otherwise control the main subject of the patent owner's busi- 
ness, if he does not make the entire patented combination, will 
result in a misuse of his patents; and he will be denied any 
right to enforce them cither against the user of the complete 
combination or of the essential part of it from which the pat- 
entee and his competitors derive their profit. [International 
Salt Co. v. United States, 332 U. S. 392, 1947, Mr. Justice Jack- 
son; Morton Salt Co. v. G. S. Suppiger Co., 314 U. S. 488; Mer- 
coid Corp. v. Mid-Continent Investment Co., 320 U. S. 661; 
Mercoid Corp. v. Minneapolis-Honeywell Co., 320 U. S. 680.] 

A patentee has no right to control the sale of unpatented ma- 
terials, such as paper cards in an IBM tabulating machine [In- 
ternational Business Machines Corp. v. United States, 298 U. S. 
131, 1936, Mr. Justice Stone], or continuous stationery in a 
business accounting or typewriting machine, [Standard Regis- 
ter Co. v. American Sales Book Co., (CCA 2) 148 F.(2d) 612, 
1945, A. Hand, C.J.], or sale tablets in a salt-tablet dispensing 
machine [International Salt Co. v. United States, 332 U.S 
392, 1947, Mr. Justice Jackson; Morton Salt Co. v. G. S. Sup- 
piger Co., 314U. S. 488, 1942, Mr. Chief Justice Stone], or chemi- 
cal glues ina glue machine for shoes, or the like. [United Shoe 
Machinery Corp. v. United States, 258 U.S. 451, 1922, Mr. Jus- 
tice Day. } 

Thus the rule is that a patent monopoly may not be extended 
to cover cither unpatented materials or patented materials 
covered by another patent. [Ethyl Gasoline Corp. v. United 
States, 309 U. S. 436, 1940, Mr. Justice Stone.] 


RIGHTS UNDER LICENSES AND CROSS-LICENSES 


If there is one thing that would seem to justify the patent 
system and which would promote competition and prevent 
monopoly, I should say it is the right of a patentee to rent rights 
under his patents by way of licenses to his competitors. In 
this way the public can secure the benefit of the research and en- 
gineering work of many concerns, so that a single piece of ap- 
paratus will embody the best inventive and technical plans. 
Without cross-licensing of patents the purchasing public might 
be offered one piece of apparatus having certain new features 
end another piece of apparatus having other new features, but 
one piece of apparatus having all of the new ideas incorporated 
init would not be available. This latter result comes from 
cross-lic 


But tl 


nsing of patents. 

s right has been struck a serious body blow by recent 
Supreme Court decisions. [United States v. Line Material Co., 
333 U.S. 287, 1948, Mr. Justice Reed; United States v. U. S. 
Gypsum Co., 333 U. S. 364, 1948, Mr. Justice Reed.] For many 
years the right to license, together with the right to protect the 
wwner of the patent—from unrestricted and unfair 
competition of the licensee, has been recognized by the Supreme 
Court. Bement v. National Harrow, 186 U. S. 70, 1902; 
United States v. General Electric Co., 272 U. S. 476, 1926.] 

One of these rights was for the licensor to specify the price at 
which the licensee would sell the patented product. This was 
fecessary to encourage licensing, because otherwise the owner 
of the patent would merely authorize for a small fee a competi- 
tive Manutacturer—who had no expense in the engineering and 
developme: t work to amortize—to come into his field, cut the 
Price, and ruin his business. It is still the law of the United 
States thar this right to control the price of the licensee by the 


licensor 
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licensor exists under the General Electric case. [United States 
v. General Electric Co., 272 U. S. 476, 1926, Mr. Chief Justice 
Taft. ] 

Sale of a patented article exhausts the patent monopoly, 
hence the patentee cannot control the resale price of patented 
articles which he has sold. [Bloomer v. McQuewan, 14 How. 
539; Bauer & Cie v. O'Donnell, 229 U. S. 1; Boston Store v. 
American Graphophone Co., 246 U.S. 8; Straus v. Victor Talk- 
ing Machine Co., 243 U. S. 490; Ethyl Gasoline Corp. v. United 
States, 309 U. S. 436; United States v. Univis Lens Co., 316 
U.S. 241.] 

In the Univis Lens case [United States v. Univis Lens Co., 316 
U. S. 241, 1942, Mr. Chief Justice Stone], the licensor sold an 
unfinished product which embodied essential features of the 
patent and was without utility until finished in accordance with 
the patent. The Court held the licensor could not control the 
price at which the product was sold by the licensee either in the 
unfinished or finished form. 

Recently, the Supreme Court has gone further. In the Line 
Material case [United States v. Line Material Co., 333 U. S. 
287, 1948, Mr. Justice Reed], the Court held that patent owners 
could not combine their patents and cross-license one another 
with sale-price restrictions, even when such combination of 
patents was essential for the production of the best embodiment 
of the desired product. 

In other words, as a licensor you can still tell the licensee the 
price at which he may sell, but, if you have a cross-license, then 
the price-control feature is illegal. This, the Court said, was 
a violation of the antitrust laws as a scheme to agree on prices 
under the guise of a patent license. Here was a case where two 
corporations each had patents and ‘‘only when both patents 
could be lawfully used by a single maker could the public or 
the patentees obtain the full benefit of the efficiency and econ- 
omy of the inventions.”’ [333 U. S. 287, 291.] When these 
manufacturers stipulated that neither would cut the price of the 
other, it was held to be a conspiracy to restrain trade. There- 
fore this practical solution of a patent deadlock was held to be 
illegal. 

In the companion Gypsum case [United States v. U. S$. Gyp- 
sum Co., 333 U. S. 364, 1948, Mr. Justice Reed], an even more 
unusual result was arrived at by the Supreme Court. U. S. 
Gypsum had a patent under which it had controlled the prices 
of licensees for many years. When that patent expired, it had 
acquired another patent. It made the same arrangement, but 
went further and tried to restrict the sale and pricing of the sub- 
ject matter of its expired patent. This, the Court held, in view 
of the extensive licensing system involved, was a violation of 
the antitrust laws by having an entire industry acting in con- 
cert to fix prices and control sales in unison. From a practical 
point of view, as the subject matter of the expired and unexpired 
patents had to be sold together, the manufacturers of gypsum 
board found no practical way of operating under a price control 
by licensing if that control were violated by cheating on the un- 
patented board. 

The right to cross-license is still retained but there must be 
no price control when there is a cross-license. 

A licensor may require that the licensee assign his patentable 
improvements and, if he does not do so, the provision is en- 
forceable in the courts. [Transparent-Wrap Machine Corp. v. 
Stokes & Smith Co., 329 U. S. 637, 1947, Mr. Justice Douglas. } 

The Court pointed out in the Transwrap case that Congress 
has made all patents assignable and has granted the assignee the 
same exclusive rights as the patentee. [R.S. § 4898, 35 U.S.C. 
§ 47.] The statute does not limit the consideration which may 
be paid for the assignment to any species or kind of property. 
Inasmuch as a patent is a species of property giving the patentee 
an exclusive right (the right to make, use, and vend the inven- 
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tion) that right is of the same dignity as any other property and 
may be used to purchase patents. 

The Court referred to the Hartford-Empire case [Hartford- 
Empire Co. v. United States, 323 U. S. 386, 324 U. S. 570, 1945, 
Mr. Justice Roberts], as an illustration of how a condition in a 
patent license that the licensee will assign improvement pat- 
ents may give rise to violations of the antitrust laws, but held 
that the condition is not per se illegal and unenforceable. 


ESTOPPEL 


In the event a licensor attempts to protect his patent position 
by a price-fixing arrangement under his license, he must then 
sacrifice a provision in the contract that the licensee is estopped 
from challenging the validity of the patent. Heretofore that 
provision has been considered essential in patent-license agree- 
ments because few patent owners would wish to give a competi- 
tor the benefit of patents and research, let him cut the price, 
and be perfectly free to say the patents were invalid. If the 
patent were sustained as valid, the competitor would still have 
the benefit of the license. [Katzinger Co. v. Chicago Mfg. 
Co., 329 U. S. 394; MacGregor v. Westinghouse Co., 329 U. S. 
402, 1947, Mr. Justice Black. ] 

Here again, is another decision which seriously affects the 
commercial value of patents. As Mr. Justice Frankfurter said 
in his dissenting opinion, ‘‘It is one thing to refuse to enforce a 
contract restraining trade by price-fixing unless positive justi- 
fication is shown in the form of a valid patent. It is quite an- 
other to use the excuse of an inoperative price-fixing clause to 
allow a licensee to escape his otherwise valid promise to pay 
royalties."" [MacGregor v. Westinghouse Co., 329 U. S. 402, 
408, 412.] 

In 1924 the Supreme Court held [Westinghouse v. Formica, 
266 U. S. 342, 1924, Mr. Chief Justice Taft] that an assignor of a 
patent right is estopped to attack the validity of the patent as 
against anyone claiming the right under the assignment. This 
would seem to be in accord with all the principles of good faith 
and fair dealing. 

In the Scott Paper case [Scott Paper Co. v. Marcalus Co., 326 
U. S. 249, 1945, Mr. Chief Justice Stone], the inventor-employee 
assigned his invention to his employer. Later he organized a 
company which competed with his former employer. When 
he was sued for infringement by the assignee of his patent, he 
defended on the ground that the alleged infringing device was 
that of a prior-art expired patent. 

The Supreme Court held that the application of the doctrine 
of estoppel so as to foreclose the assignor of a patent from as- 
serting the right to make use of the invention covered by an ex- 
pired patent which anticipates that of the assigned patent is 
inconsistent with the patent laws, which dedicate to public use 
the invention of an expired patent. 

Thus the age-old rule of all courts that one who sells some- 
thing cannot later say it was worthless, because that would be 
dishonest, was changed. Sucha decision results in it now being 
legal to say to the Patent Office, ‘‘I have made an invention;"’ 
then to obtain a patent and sell it; after which to go into com- 
petition with the new owner, and if he sues for infringement 
say, ‘I invented nothing; the patent I sold you was worthless; 
I propose to use what I sold you and not pay a cent for the 
privilege and further to invalidate the patent which I sold you."’ 


INTERNATIONAL AGREEMENTS UNDER PATENTS 


In these days of international transactions and world trade, 
one of our principal handicaps in international commerce has 
been the complicated patent situations throughout the world 
whereby groups of patents held by various nationals of dif- 
ferent countries overlapped and conflicted. 

Practical businessmen in such a situation repeatedly have ar- 
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rived at agreements with their international competitors, by 
which they agreed to exchange patent licenses in their respec- 
tive countries and in various countries where there were over- 
lapping or conflicting patents. Under such agreements provi- 
sion for exchange of technical information, exchange of in- 
ventive ideas, regulation of prices in international markets, and 
other commercial details for protection of the business have be- 
come customary. 

In recent years the Supreme Court of the United States, by a 
series of decisions followed by the lower courts, has applied the 
antitrust laws of the United States, both as to domestic and in- 
ternational commerce, and has invalidated a number of such 
international agreements. 

The latest of these cases was the National Lead case [United 
States v. National Lead Co., 332 U. S. 319, 1947, Mr. Justice 
Burton], in which the facts were as follows: Agreements had 
been entered into by a number of United States and forcign 
groups, pooling patents on titanium, accompanied by an allo- 
cation of markets. These agreements resulted in their patents 
being used to control the sale of manufactured titanium prod- 
ucts in the United States. 

The Supreme Court held that contracts under the guise of pat- 
ent licenses to divide sales of manufacturing territories, to al- 
locate markets, to limit or prevent United States imports or ex- 
ports, to keep any party out of the market, or to give anyone an 
exclusive territory, were violations of the antitrust laws 


THE ANTITRUST LAWS AND THE PATENT LAWS: 
THE AREA OF AN AGE-OLD CONFLICT THAT 
PROMISES TO DESTROY THE PATENT SYSTEM 


In 1832, Mr. Chief Justice Marshall said [Grant v. Raymond, 
6 Pet. 218, 1832, Marshall, CJ.}: 


. it cannot be doubted that the settled purpose of the United 


States has ever been, and continues to be to confer on the authors of 
useful inventions an exclusive right in their inventions for the time 
mentioned in their patent. It is the reward stipulated for the advan 
tages derived by the public for the exertions of the individual, and is 
intended as a stimulus to their exertions. The laws which are passed 
to give effect to this purpose ought, we think, to be construed in the 
spirit in which they have been made; and to execute the contract fairly 
on the part of the United States, where the full benefit hag been actually 
received, if this can be done without transcending the intention of the 
statute, or countenancing acts which are fraudulent or may prove mis 
chievous. The public yields nothing which it has not agreed to yield, 
it receives all which it has contracted to receive. The full benefit of 
the discovery, after its enjoyment by the discoverer for fourteen years, 
is preserved, and for his exclusive enjoyment of it during that time the 


public faith is pledged. . . ."’ 


Today these one-hundred-and-sixteen-year-old words of the 
great jurist seem to me to be a fair, sound statement of the rights 
of a patentee. However, as shown by the decisions discussed 
in this paper, during the last decade the Supreme Court of the 
United States has more and more restricted or completely denied 
enforcement of patents because of alleged ‘‘misuse’’ or conflict 
with the antitrust laws. 

‘The public faith is pledged’’—has the Supreme Court kept 
that pledge? 


CONCLUSION 


Engineers and manuf urers would do well to ponder these 
sweeping changes whicu have been touched upon here, 1n cot 
nection with their rights and privileges under the patent laws 
of the United States. It would.seem that many of these dect- 
sions were properly within the province of Congression.'| legis 
lation and not judicial determination. 

Despite the countless bills introduced into Congress by the 

(Continued on page 233) 


man 


reac 
of t 


To 
Divi: 


NEER 


The Role of SCLENTIFIC 
MANAGEMENT zx World Recovery 


By HAROLD B. MAYNARD 


PRESIDENT, METHODS ENGINEERING COUNCIL, PITTSBURGH, PA 


HE world in which we live today is seriously ill. It 

has passed through one crisis, but no one can be sure 

that another still more critical does not lie ahead. 
To speak of world recovery, therefore, may seem somewhat 
premature, yet certainly recovery is necessary, and it must 
happen quickly if we are to have the strength to meet success- 
fully whatever may lie ahead. 

Amid all of the present-day confusions and conflicting 
ideologies, one thing stands out as a constructive force which 
offers real hope for the future to those who are concerned with 
the development of a better life. That constructive force is 
scientific management 


WHAT IS SCIENTIFIC MANAGEMENT? 


Before we can understand how scientific management can 
help in world recovery, we must understand what it is. Scien- 
tific management is both a philosophy and a group of tech- 
niques, and its complete definition is difficult. It is something 
which started as an inspired idea and which has acquired 
meaning over the years without formal definition 

Some time ago, Dan M. Braum of the United States De- 
partment of Agriculture decided that he needed a definition 
of scientific management in connection with the training work 
that he was doing. He turned to Dr. Harlow Person and 
later to Dr. Morris Cooke for assistance, and with the aid of 
these two pioneers in the scientific-management movement, 
arrived at the following definition: 

Scientific Management cxists primarily as a concept and 
mental attitude toward accomplishment. It exercises a basic 
systematic technique for discovering and establishing objec- 
tives, plans, standards, methods, schedules, and controls of an 
enterprise, all within the laws of each situation and in an 
cavironment of high morale; therefore it exemplifies the best 
use of human and material energy. 

The implications of this definition are significant. The only 
place where scientific management exists is in the heads of 
the men who use it, and it can only be described in terms of the 
tesults of this thought process. Yet there is a basic flexibility 
to scientific management which is also implied by this defi- 
Mition. It is not necessary to have any particular set of 
ideologics for it to flourish. It is not even necessary to have 
any limited type of objective. True, we commonly think 
of scientific management in connection with greater produc- 
tivity, and this it will yield under any given set of conditions. 
But if our goals become of a more spiritual nature—as, for 
example, greater human satisfactions from life itself as some 
advanced thinkers abroad are beginning to suggest—scientific 
Management can accomplish this too. 

Scientific management is a constructive force which seeks to 
teach its goals, whatever they are, within the natural laws 
It avoids stubborn butting against stone 


of the situation. 
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walls. It requires no rigid adherence to set doctrine or specific 
ideology. Doctrines and ideologies may change, but the 
scientific-management approach is unchanging, because it 
operates on the basis of conformance to the laws of the situa- 
tion, whatever they are. 


WORLD RECOVERY DEPENDS UPON PRODUCTION 


At the present moment, the major requirement for world 
recovery is production. Particularly in the war-devastated 
countries, people need desperately the production of material 
things if they are to enjoy even a passable standard of living. 
Europe especially is sick, and although progress toward 
recovery is being made, there is still a long way to go. 

A few months ago the United Nations Department of 
Economic Affairs, through the Research and Planning Division 
of its Economic Commission for Europe, completed an ex- 
haustive study of the European situation and issued a highly 
informative report under the title of “A Survey of the Economic 
Situation and Prospects of Europe."’ Under the head of 
‘Problems of European Recovery,’’ the report states that 
the restoration of equilibrium in Europe's balance of payments 
with non-European countries will require a concentrated effort 
over a period of years. Success will require: (1) the cure of 
Europe's present monetary instability, (2) the restoration of 
intra-European trade to prewar levels, and (3) the further 
expansion of production along the lines necessary to meet the: 
needs of intra-European trade and overseas exports. 

I would like to focus the spotlight on that last condition, 
the expansion of production. The report, under the head of 
‘The Problem of Production," after pointing out that supplies 
of basic materials are improving, goes on to say: 

There is also the problem of man power; with man-power 
reserves practically exhausted in most European countries, 
further increases in production must in the main come from 
increased production per man-hour. The productivity, of 
labor has been increasing from the very low levels which 
prevailed in many countries at the end of the war, but in so far 
as can be ascertained, taking Europe as a whole, it is still 
considerably below the prewar level. With the progress of 
modernization plans and further improvements in stocks of 
materials, the productivity of labor is likely to increase further, 
although clearly progress in this direction will tend to slow 
down once the prewar levels are attained or exceeded. 

That last statement is worthy of further examination. It 
appears to set as a goal the restoration of productivity to near 
prewar levels and then to assume that increases in productivity 
thereafter will be relatively small. This is a natural conclusion 
for economists to reach perhaps, but it overlooks the really 
great potentials for increasing productivity which exist in 
Europe today. 

Europe must be much more productive than it ever was before 
the war if it is to enjoy the modern standard of living and all 
that this implies, which this country has demonstrated can be 
achieved. This is not a European problem alone but is a matter 
of concern for every one of us here in America. As long as 
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large groups of people in Europe are forced to exist at the 
subsistence level, so that they have no particular stake in the 
established economy of their countries, then we can expect 
unrest, a willingness to go off on unsound economic tangents, 
and even a mental readiness for war. Until the “‘have not’’ 
people, and the “‘have not’’ nations join the ranks of the 
““have"’ people and nations, we can expect continuing threats 
to the peace of the world. 


AMERICAN PRODUCTIVITY CAN BE INCREASED 


Is it possible for the “‘have not’s’’ to become “‘have's’’? 
They can if productivity can be increased. And can produc- 
tivity be increased? Of course it can. Even here in the United 
States of America where we talk proudly about the ‘‘miracle 
of production’’ we accomplished during the war, we are im- 
proving our methods and increasing our productivity con- 
stantly. Even in productive America, we have yet realized 
only a fraction of the benefits which scientific management can 
bring. If, for example, every factory in our country could 
be managed as well during the next month as the best plant 
is now managed, we would see an expansion of production 
which would make the accomplishments of the past seem small 
indeed by comparison. 

There are so many ways in which production increases can 
be obtained that progress can be unending under proper manage- 
ment. New machinery for the further mechanization of indus- 
try may be difficult for Europe to finance at the moment, and 
the newer kinds of raw materials may be unavailable. But 
experience in this country has shown that production increases 
of 20, 50, 100 per cent, or more can be obtained by improving 
methods in ways which require for the most part only the 
systematic application of common sense. Greater yields of 
first-quality products from a given quantity of material can be 
obtained from the introduction of quality control. Production 
increases to an extent that we ourselves scarcely realize as yet 
can be obtained by the better handling of human and group 
relations and the improvement of industrial leadership meth- 
ods. 

These techniques and others will be just as valuable in other 
countries as they have been here. Most of us who have 
visited Europe recently and have observed European industry 
at close range are convinced that the European worker can be 
just as productive as his American counterpart under the 
proper conditions. All that is necessary is management, 
sound scientific management of the type described by our 
definition. 

In Europe, the scientific-management movement is really 
only just now beginning to get under way. True there have 
been advocates of scientific management and societies devoted 
to the study and application of scientific management in Europe 
for many years. However, it required the destructions of war 
to bring home the fact that production is the only real basis 
for material prosperity. With this realization came a real 
enthusiasm for scientific management which promises the 
greater production which is so badly needed. A steadily in- 
creasing stream of publications dealing with scientific-manage- 
ment procedures and techniques is beginning to reach us from 
overseas, tangible evidence of the new vitality of the movement 
abroad. CIOS, the International Committee for Scientific 
Management, strongly supported by American management 
groups including our own ASME, is steadily gaining strength 
and stature and is becoming a constructive force in the economic 
and industrial life of all of its member nations, both inside and 
outside of Europe. 


PORTFOLIO OF WORLD MANAGEMENT PROBLEMS 


And this is as it should be for more production is not a 
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European problem alone but is a requirement of the rest of 
the world too. This was clearly demonstrated about thre 
weeks ago when the National Management Council of the 
United States of America issued to its members a semicon. 
fidential portfolio of top-management International Exchang 
letters. These letters were written at the request of CIOS by 
top-management men in different countries, and they com 
mented on the major management problems they face in their 
countries at the present time. It was most interesting to dis 
cover that in practically every letter from every country ther 
was one problem which was repeatedly stressed—the shortag 
of labor. Everywhere the demand for production exceeds the 
ability to produce, with lack of man power a major factor 
This is even more significant when it is noted that nearly even 
letter pointed out that production already greatly exceed 












prewar levels. 

There is a world-wide labor shortage and all inquiries int 
the reasons for it yield a simple explanation. The answe 
given is, in effect, “‘Our people are no longer content with th 
standard of living they accepted before the war. They want 
more of everything and our production facilities cannot keep 
































pace.”’ 
With this trend developing in nearly every country in th; 
world, including our own, it appears—if we can avoid thf" 
major upheaval of another war—that we are in for the greatest 
industrial expansion that the world has ever seen.  Peopk : 
want more things. The old fears of technological unemploy- & * 
ment are disappearing as the result of the assurance given by x 
better social programs throughout the world and the growing i ™ 
acceptance of the fact that to have we must produce. Scientific i “ 
management faces a real challenge, a challenge which it sf“ 
ready and only too glad to accept. Scientific management ao fi 
and will lead the way to the production of more and mor 
goods 
CAN WE STAND PROSPERITY? (0 
But human nature is a peculiar thing. Can we stand pros . 
perity? Will we be able to settle down and enjoy the frusfi ™ 
of our productivity? Will we be content with a high standard . 
of peaceful living? Or will we use our increased productive * 
capacity for the faster production of the means of destroying : 
ourselves? 7 
I do not suppose anyone really knows. Some feel that wit 7 
security and material prosperity will come the universal desit “ 
for peace. Others predict that in addition a great religiow im 
revival will be necessary to cause us to Cease our warring wh 
The answer is not yet clear, buc I would like to point out [ 
that scientific management has within itself the sceds of peat: fm" 
Scientific management never uses force to accomplish its o> er 
jectives. It seeks first to understand the laws of the situation = 






Then it climinates the obstacles to accomplishment and pr 
vides incentives which will cause people to wish to do whats 
best for the good of the enterprise. 








SCIENTIFIC MANAGEMENT IN GOVERNMENT! 






There is little of this approach in government today, 40 
where in the world. I submit that the world today is in && 















state that it is in because of a lack of application of the pnt radi 
ciples of sound management to national and internation gm ‘tet 
affairs. Countries are managed by their governments, to ™ whe 
sure, but it is still a matter of the management of an cate valu 
prise—which in this case is life itself—by a group of humajgy ‘ten 
beings. In view of the conditions in which we find ourselvogqy 740) 
it is evident that there has been a sad lack of management. Re 
Scientific management recognizes the value of inccntve Prop 
Then why not incentives for peace, properly defined, estab —— 
If the scientific approac! can Ki Sign 


lished, publicized, and sold? 
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carried Over into government, then at last there is hope for 
che future. 

Already there are signs that this is taking place. If we look 
back on the industrial pattern, we find that scientific manage- 
ment did not start usually at the top of the organization. 
Technicians who believe in scientific management, like the 
industrial engineers, were given a chance to show what they 
could do by progressive top managements, and they were the 
ones who really carried the banner of scientific management 
forward. With surges ahead alternating with discouraging 
setbacks, they gradually demonstrated the value of the scien- 
tific approach, particularly on manufacturing problems, until 
its worth began to be recognized, accepted, and adopted by 
other areas of the business. 


So it may be in government. Scientific management is now 


beginning to get into the more technical levels of govern- 


ment. The Society for the Advancement of Management, for 
example, has a government-relations division which is en- 
couraging the application of scientific management to govern- 
ment activities. The Army and Navy have finally dropped 
their 36-year-old restrictions against the use of time study. 
The same sort of thing is beginning to happen within govern- 


ment circles in other countries. 


It is a hopeful development, for from this modest beginning 
the scientific approach is bound to spread upward through the 
years and eventually will affect the higher levels. Cold 
scientific reason will probably never prevail entirely in the 
management of human affairs, but the scientific approach 
can recognize the emotional factors which exist within 
any situation and perhaps can learn to control them within 
imits. 


CHALLENGE TO SCIENTIFIC MANAGEMENT 


This then is a challenge for scientific management. Is it 
too much to expect that if we in industry demonstrate con- 
stamtly the value of the scientific-management method, the 
day eventually will come when the managers of countries will 
follow our example and will eliminate the obstacle of war and 
provide the incentives which will result in lasting world peace? 
Here indeed is a cause which deserves the support of every 
responsible management man who wishes to see his children 
and his neighbors’ children grow up in a better world. Scien- 
tific management can be a vital factor in world affairs. Let 
us all resolve to give it our utmost support whenever and 
wherever we can. 
lo this with sincerity, then these United States need 
Che last best hope on earth,’ but rather, a new hope— 

pe for maturity in governmental and international 

new hope for a better future everywhere in the 
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Rockets as Research Tools in Aeronautics 
(Continued on page 204) 


of the sun. Communication engineers know the 
n to the transmission of speech and code messages 
when t!- upper atmosphere is disturbed. The commercial 
value of | \interrupted communication added to the curiosity of 
scientists led to intensive study of the upper atmosphere by 
Many ind :rect means. 

Rocke: in the course of their military uses have actually 
Propellec’ vehicles to high altitudes, and the knowledge and 
‘xperienc: gained in their development make possible the de- 
‘ign of sp ial sounding rockets for the direct study of physical 
Phenomen: at high altitudes. A new incentive for such study 
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has also arisen. The air-breathing forms of jet propulsion 
consume fucl at a much smaller rate than the rocket, since the 
oxygen then comes from the atmospheric air. ' Therefore, air- 
breathing engines should be used wherever possible. Economic 
travel at supersonic speeds will be possible only at high alti- 
tudes. However, the difficulty of keeping the fire burning in 
an air-breathing jet-propulsion engine increases as the altitude 
of operation is increased. To study these problems, as well as 
the lift, drag, and stability of vehicles, we need to know 
the physical conditions so that they can be reproduced on the 
ground in laboratory research equipment. 

One of the principal uses of the captured V-2 rockets which 
are being fired by the Army Ordnance Department at White 
Sands is this type of study. A great many agencies have co- 
operated in the work. Special sounding rockets have now 
been developed and the work will proceed at a greater rate. 
The NACA is engaged in the problem of reproducing the physi- 
cal conditions of interest for studies of aerodynamic and com- 
bustion phenomena. One of its many advisory subcommittees 
serves as a mecting place for exchange of scientific data on 
problems of the upper atmosphere. 

I will leave to others the prophecy of the future uses of 
rockets. What I have outlined is what rockets are now doing 
to advance acronautics 


Air Transportation 


A‘ ORDING to the Air Transport Association of America, 
the scheduled airlines of the United States completed the 
year 1948 with one of the best all-around safety records in the 
history of commercial aviation. 

The domestic scheduled airline record for the year was 1.41 
passenger fatalities for each 100,000,000 passenger-miles flown 
(equal to approximately 4000 trips around the earth at the 
equator). This compares with 3.2 passenger fatalities for 
each 100,000,000 passenger-miles flown in 1947. 

These figures are based on data furnished by the research de- 
partment of the Air Transport Association of America. 

During 1948 there were four accidents on the domestic airline 
routes involving 83 passenger fatalities, while in 1947 there 
were five accidents involving 199 passenger fatalities. 

The U. S. flag carriers operating internationally completed 
the year with a record of one accident on scheduled flights, in- 
volving 20 fatalities. This gives the U. S. overseas operators 
a record of 1.06 fatalities per 100,000,000 passenger miles, as 
compared with 1.08 for 1947. 

Much of the credit for the improving safety records for U. S. 
airlines, according to an ATA spokesman, can be given to the 
concentrated program carried on by the airlines and govern- 
ment agencies throughout 1948 for the purpose of improving 
safety and dependability. This program, which will con- 
tinue for several years, includes the installation and operation of 
the Instrument Landing and Ground Control Approach Systems; 
traffic segregation in congested areas; improved radio com- 
munications; high-intensity approach lighting system; a 50 
per cent reduction in ground delays; tremendous reduction in 
maintenance delays; and other navigational and traffic im- 
provements. 

The safety record is said to be more remarkable because during 
1948 many airlines inaugurated new types of equipment which 
required the retiming of schedules and revision of many de- 
parture and arrival patterns. Additional installation of new 
navigational equipment in the airplanes and on the ground is 
contemplated. 








OOD economics and good journalism seldom occur in the 
same person in the United States. While the combi- 
nation is not as rare in Britain, where the art of being 

articulate is more assiduously cultivated, it seldom is found in 

an attractive young lady. When such a person writes about a 

subject as important as the economic future of Western Europe, 

the result is practically irresistible. 
Barbara Ward's book? has been widely hailed by the critics. 

It is called ‘*informed, intelligent, lucid, enlightening, provoca 

tive."" Miss Ward herself is invariably referred to as brilliant. 

There is no reason to dispute the latter contention. Miss Ward 

has given full proof of her impressive capacities as an editor (of 

the authoritative Economist), director (of the BBC), pundit 

(of the British version of ‘Information Please’’), speaker, and 

writer—all this at the tender age of 34. Unhappily it is neces- 

sary to disagree with the general verdict on the book. It is 
disarmingly lucid and persuasive. But the general reader 
should be wary about following Miss Ward beyond a certain 
point. 

‘The West at Bay"’ is divided into four parts. The first is de 
voted to a demonstration that the nineteenth-century world pre- 
dominance of Europe is dead beyond recall. The second es 
tablishes that American participation in world affairs is likely 
to be more positive, continuous, and disinterested than in the 
past. The third section is almost purely descriptive, rather 
than analytical, and covers the origin and development of the 

European Recovery Program—more usually known here and 

abroad as the Marshall plan. In the fourth and final part of 

the book, Barbara Ward attempts to demonstrate that the 
plight of Europe calls for unorthodox measures to insure Euro- 

In particular she believes that the times are so 

a close 































pean survival. 
out of joint that Western Association is imperative 
political federation (or union?) with provision for joint military 
defense and a complex set of economic arrangements. These 
economic plans, to which Miss Ward devotes a third of the 
book, fall under four broad headings: First, the allocation of 
scarce raw materials by international governmental combines 
in coal, steel, iron, and foodstuffs; second, the planning of 
capital expenditures by the first three of these combines and by 
similar bodies in electric power, oil, and transportation; third, 
the gradual reduction of trade barriers within Europe until 
finally a customs and currency union results; and fourth, a con- 
certed attack on the European balance-of-payments deficit with 
the dollar area, including co-operative efforts to find in out- 
lying regions new production purchasable in other currencies to 
replace imports from this country. 

Miss Ward is on solid ground when it comes to diagnosis and 
description. Western Europe, like the old gray mare, ‘‘ain’t 
what she used to be."’ Parts of Western Europe—Greece, Spain, 
Portugal, never were, or at least haven't been for 2000, 500, 


1 One of a series of reviews of current economic literature affectin 
Engineering prepared by members of the Department of Economics ont 
Social Science, Massachusetts Institute of Technology, at the request 
of the Management Division of Taz American Socisty or MECHANICAL 
Enornegrs. Opinions expressed are those of the reviewer. 

2**The West at Bay,’ by Barbara Ward, W. W. Norton Company, 
Inc., New York, N. Y., 1948. 
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and 300 years, respectively. 
have exacted their toll 
the first of these, moreover, corrected symptoms rather thar 
disease. Equipment was patched up, markets were appor 
tioned, profits were maintained through holding up prices 
The opportunity was lost to modernize equipment, reduce costs 
increase productivity 


The ills of Western Europe, however, stem from deeper 


causes than mere wars. Europe is paying the penalty for hay 
ing gotten such a large headstart in industry that it lost 
interest and capacity to keep up with its competitors. Tt 
analysis applies more closely to Britain and France than t 
Germany or Sweden, perhaps, but it has a degree of genera 
applicability. Western Europe got there first with the indus 
trial revolution, but with notable exceptions lost out o1 

chemical, electrical, automotive, mass-production, and mass 
precision revolutions. As a consequence, what of Europ: 
equipment at the end of the war was not destroyed or u 
Industrial supremacy was lost tot 


1 oe 


maintained was obsolete 
United States 

The war and the social ferment associated with it produc 
two further changes of moment for Europe. Prospects for larg 
profits from Southeast Asia are dimmed probably for all tin 
And the exchange of manufactures from Western Europe for 
foodstuffs and raw materials from Eastern Europe will proceed 
if atall, onan entirely new basis 

These broad influences affect the countries of Western Europ 
to be sure, in unequal degree. Some of these countries, ho 
ever, have different troubles—as in the case of defeated Wester 
Germany. All of Western Europe, however, is affected by the 
illness of its important parts. In economics, Western Europ 
must hang together 

The passages on the development of American foreign poli 
to be anticipated for Western Europe deal with material whic 
is familiar. Their conclusions are at the same time reasonabi 
and comforting. Miss Ward doubts that the United States wi 
return to isolationism. She worries more as to our ability! 
avoid depression, but suspects that we are going to try, | 
ter what the political complexion. Finally, she succced 
demonstrating, to the probable sat‘sfaction of all but dyed-in 
the-wool Marxists, that the United States is not likely to pul 
sue the course of a rapacious imperialist. 

The third part of the book, describing the development 
the Marshall plan, both in the United States and in Europe 
straightforward and reasonably accurate. 

So much for description. Thus far Miss Ward has done! 
useful job of analysis and exposition, for the mos¢ part in W 
paced prose. 

When it comes to the goals of European recover 
Ward's views are acceptable enough, though confusion 4® 
vagueness occasionally creep in. This is the case, for cxamp' 
when she talks of restoring the 19th century balance ! twee 
Europe and the rest of the world, for this is certainly g ne 10° 
ever, or when she suggests that the object is to build the yundi 
tions for a partnership of equals between the United St. tes 
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Europe. The aim of the program is broadly to maintain liberal 
democratic political institutions in Western Europe, through 
shoring up the economic basis of those institutions. In nar- 
rower economic terms, ERP is designed to put Europe into 
position to pay its own way at tolerable standards of living. 
Paying its own way means, particularly, exporting enough to 
pay for imports, and within the totals, to obtain enough dol- 
lars for exports to pay for imports in dollars 

When dealing with means to these ends, however, “The West 
at Bay”’ gets into difficulties. What is meant by Western As- 
sociation, and in particular by economic Western Association? 
Miss Ward's answers are unsatisfactory 

Miss Ward plugs hard for ‘‘integration, co-ordination, co- 
operation." The awkwardness is that these words, no matter 
how polysyllabic and mouthfilling, have no meaning by them- 
selves. And when it comes to her concrete program for com- 
bines, planning of capital development, removal of trade bar- 
riers, and discrimination against imports from the dollar area, 
her program fails to add up 

Take the raw-material combines for example. Miss Ward 
expects these to start as committees allocating raw materials 
in short supply, to develop into federations of nationalized in 
dustries, and to emerge as Western European ‘‘international- 
ized’* combines. It is true that international co-operation in 
the allocation of raw materials is useful as a recovery Measure 
This work is now going forward at several levels—in the Inter 
national Emergency Food Council (IEFC) of the Food and 
Agriculture Organization of the United Nations; 
ECE), a regional Commission 


in the Eco 
nomic Commission tor Europe 
ff the United Nations; and in the Organization for European 
Economic Cooperation (OEEC set up to operate the Euro 
pean end of the Marshall plan 
wheat, fertilizer, coal in general, coking coal, timber, steel, 
take place to a limited degree, affecting the exportable 
But these industries are 
nationalized in all countries of Europe—and are not likely to 
bein all of them. And the role to be played by the same na- 
tional industry in many of tke countries of Europe differs 
markedly 

After the period of shortage was passed, how would the 


International allocations of 


etc., 


surpluses of certain countries not 


international combines operate? Miss Ward is especially vague 
They might assist in meeting the dollar problem 
by planning investment in lines which will expand exports and 
They might go on to nar- 


on this point. 


limit imports from the dollar area 
row differences in wages and standards of living between various 
sin the same industry—though not eliminating them, 


mitigate business-cycle fluctuations in Western Europe 


countri 
and to 


| through anticyclical investment policy. 


This line of reasoning verges on sheer nonsense. Interna- 
tional planning in war and immediate postwar involves the 
task of allocating scarce resources among what appear to be 
practic unlimited ends. As such it is relatively simple. 
The ans|ogies which Miss Ward cites of her combines to the 
Anglo erican Combined Boards and the Middle East Supply 
Center ‘uring the war are not applicable to the period after the 
acute s) ortages have passed 

In per ods of peace, planning on a national scale involves 
the selec ion of one or more criteria on which to operate. The 
object be to economize scarce materials. It may, on the 
other hud, relate to the maximization of such values as out- 
put, ct yment, wages, the minimization of cost and invest- 
Ment, « me other entirely different measuring rod such as 
narrow egional wage differences. Unless there is a simple 
Set of cr: ria, the task even for national planners is hopeless. 
On an in snational scale it would be bedlam. 

Miss d recognizes this in quite a different connection. 
In her uts of Economic Planning’ in the January, 1949, 
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Foreign Affairs, she suggests with great persuasiveness that the 
government should limit its intervention in planning to main- 
taining employment (and competition), and that if this be 
done, private industrial planning can go forward on the simple 
basis of attempting to maximize profit. 

In ““The West at Bay,’’ however, no criteria are developed 
Miss Ward's combines will cither blow up, should they go so 
far as to get started, or they will settle down to operate on one 
or two elementary principles, the most likely of which are to 
stifle competition and to divide markets. Miss Ward cites the 
international steel cartel as an example of international plan- 
ning. She is obviously uncomfortable with the example and 
insists that what she is after is planning comparable to that of 
the cartel but in the national interest of all participants and in 
their joint interest. There is no suggestion as to how this 
change of beneficiary can be brought about 

Similar vagueness attaches to Miss Ward's notions about 
planned capital investment in oil, power, and transport. Should 
these maximize dollar receipts, minimize dollar expenditure, 
maximize social utility, and stabilize employment and invest- 
ment at the same time? And what need is there for customs and 
currency union if the economic processes of her new Europe are 
to be carried on exclusively by planning? 

“The West at Bay’’ not only falls down in indulging essen- 
tially romantic notions about “‘integration;"’ it fails to give 
adequate attention to the relations between productivity, the 
standard of living, and viability in international economic rela- 
tions. With relatively full employment Europe cannot expand 
production except by making goods cheaper in terms of man; 
hours. Unless productivity can be increased, exports cannot 
be increased nor can imports be reduced, except by taking the 
Integration does 
not lead invariably to an increase in productivity. In some 
fields this requires the elimination of social dislocations such 


necessary goods out of the standard of living. 


as absentecism. In most it requires new investment, the elimi- 
nation of obsolescence and willingness to employ new methods 
of production, in their own interest, by farmers, labor, and 
capital. This vital subject is almost entirely ignored. 

As an analysis of Europe's economic ills and a plea for their 
solution, ““The West at Bay" is readable, and indeed frequently 
eloquent. As a blueprint to assure Europe a future, it falls 
short of the standards it sets for itself. 


Patents and the Courts 
(Continued from page 228) 

Department of Justice under various administrations to effect 
changes in the statutory law which the Supreme Court has put 
into effect by judicial pronouncement, the consistent refusal of 
Congress to adopt such restrictive laws would seem to indicate 
that there is only one clarifying remedy, namely, the enactment 
by Congress of final determinative legislation to clear up the 
question of whether the Supreme Court of the United States is 
acting within Congressional intention under the present statutes 
or whether it has erred and must be corrected under our system 
of checks and balances by new legislation of Congress restoring 
to the patentees the rights taken from them by the Supreme 
Court and other courts, after having been granted to them by 
Congress for more than a century of our history. 

It would seem that the prosperity based upon this century of 
interpretation should not be lightly cast aside by judicial pro- 
nouncement. If the elected representatives of the people wish 
this to be the way of our life, then so be it; but the engineering 
profession and the manufacturing interests of this country (so 
largely based upon invention) should at least have their ‘‘day 
in court’’ before Congressional committees and a review of the 
situation by Congress in view of the importance of the issue. 
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ATERIAL for these pages is assembled from numerous 
sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context and credit to 
original sources is given. 


Atomic Energy Report 


HE Fifth Semiannual Report of the Atomic Energy Com 

mission was released recently and it indicates that expan- 
sion and improvement were made all along the atomic-energy 
development chain, from the mines to the ultimate use made of 
fissionable materia! 

During its first two years of operation, the AEC carried on 
two full-scale operations simultaneously—maintaining and 
increasing output of fissionable materials and modernizing 

facilities and increasing production capacity for the future 
Improved operating techniques and equipment already have 
gone into operation. At many stages of production knowledge 
gained could be put to work only by building major additions 
to existing plants or entirely new units that could make use of 
new methods or materials discovered 

More than 15,000 construction workers are employed on the 
new reactors and on supporting facilities for research, trans 
portation, storage, housing, and community needs. Important 
units are scheduled for completion during 1949 

The activity of the AEC receiving major attention in the area 
of military applications has continued to be the production and 
improvement of atomic weapons. This includes the production 
of fissionable material, the manufacture of weapon components, 
and the development of new designs of weapons. Important 
advances, were made in all of these ficlds in 1948. New designs 
of weapons have been tested and found to be successful, and 
further developments are now in progress. Work has also been 
done on the engineering development of weapons for greater 
ease of production and greater serviceability. 

During 1948 the Commission strengthened the organization 
through which it co-ordinates a nation-wide research effort, 
both in its own and in contractors’ laboratories. 

According to the report, the Commission and the Office of 
Naval Research agreed upon a program of joint support of fun- 
damental research in which the two agencies have a common 
interest. A total of 45 contracts in physical research were 
selected for support in whole or in part by the Commission 
These projects cover a wide range of investigations in nuclear 
and general physics, chemistry, metallurgy, ceramics, mathe- 
matics, and geophysics. 

A major part of the Commission's physical research funds in 
1948 was used to support work in physics, particularly nuclear 
physics, the design and construction of particle accelerators, 
design of research reactors, design and construction of radiation 
detection instruments, and the improvement of isotope separa- 
tion methods by means of the mass spectroscope. 

The most extensive field of data accumulation comprises the 
studies of what happens when the fundamental particles of the 


atom collide with one another or with the nuclei of varying 
forms or isotopes of the atoms of the 96 elements so far identi 
fied 

The AEC also carries on a biological and medical researc} 
program in its own laboratories, lets contracts with a larg, 
number of other governmental and private institutions for 
biological and medical research work, and provides radioactive 
research materials and information to private laboratories en 
gaged in research programs of their own 

One of the five major programs which the Atomic Energ, 
Act of 1946 directs the Commission to carry on is ‘‘a program for 
the control of scientific and technical information which wi 
permit the dissemination of such information to encourag 











scientific progress.”’ 

Starting in 1947 the Commission has taken steps to clarif 
policies and guide information operations including the follow 
ing: 

1 Designation of unclassified fields of research related t 
These fields are generally free of any securit) 







atomic energy. 
regulation. 

2 Over-all revision of the Declassification Guide originated 
by the Manhattan Engineer District. These revisions wer 
made jointly with the United Kingdom and Canada. Joined 
with the United States in the wartime atomic-energy program 
these countries are following identical declassification policies 
with respect to information jointly held 

3 Adoption, with the National Military Establishment, o! 
a joint classification guide for the military application of atomic 
energy, with special provision for the handling of data primarily 
of military operational] nature 



















How to Obtain Further Information 
on “Briefing the Record” Items 







ATERIAL for this section is abstracted from: (1) 

technical magazines; (2) news stories and re- 

| leases of manufacturers, Government agencies, and ocher 

| institutions; and (3) ASME technical papers not pre- 

| printed for meetings. Abstracts cf ASME preprints will 
| be found in the “ASME Technical Digest” section 

For the texts from which the abstracts of the “Bricfing 

| the Record” section are prepared, the reader is referred 

| to the original sources, i.e.: (1) The technical mag:zine 

mentioned in the abstract, which :s on file in the | ngi- 

















neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufac: :rer, 
Government agency, or other institution referred 0 in 
the abstract. (3) The Engineering Societies Li) rary 
for ASME papers not preprinted for meetings. m4 

ble. 





the original manuscripts of these papers are ava! 
Photostat copies may be purchased from the Libr«ry 4 
usual rates, 40 cents per page. 
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4 Action to develop more precise and more flexible methods 
of determining what information must be withheld from gen- 
eral publication and what may be publicly issued. 


Three interdependent programs operate to safeguard re- 
stricted data and to protect installations in the atomic-energy 


program. They are as follows: 


1 Personnel security—to determine the eligibility for secu 
rity clearance of employees of the Commission and contractors 
who have access to restricted data 

2 Physical security—to guard installations, materials, and 
information, and prevent sabotage, espionage, and theft 

3 Document and information control—to systematize and 
enforce procedures to withhold classified information from un 
authorized persons. 


The Commission has several hundred contractors carrying on 
its operations. These are private industrial firms, educational 
and scientific institutions. Since this program is essentially an 
industrial undertaking, modern accounting and auditing meth- 
ids used in industry and commerce are being installed at AEC 
facilitics. The General Accounting Office has approved instal- 
lation of these methods. 

Five public accounting firms have reviewed and evaluated 
accounting practices under typical contracts which the Commis 
sion took over from the Manhattan District covering town man- 
agement, research, plant construction, and production. The 
usual government record-keeping and audit procedures used 
before, it was found, did not provide up-to-date records of costs 
and controls of property. 

In 1948 the Commission gave certain Division Directors re- 
sponsibility under the General Manager for the major programs 
f the Commission—tesearch, production, engineering, military 
application, biology and medicine, and reactor development 
Principally because of demands on the General Manager's time 
by agencies outside of the Commission a Deputy General Man- 
ager was appointed to give full time to daily operating prob- 
lems. At the same time the reorganization preserved the pri- 
mary responsibility of the five operating managers for major 
phases of the program. These managers are located at Los 
Alamos, N. Mex.; Hanford, Wash.; Chicago, Ill.; Oak Ridge, 
Tenn.; and New York, N. Y. This step reduced from 19 to 12 
the number of persons reporting to the General Manager. 

In keeping with the controls which the Congress established 
wer fissionable materials and atomic weapons, the Atomic 
Energy Act inciudes special provisions relating to patents and 
s in the field of atomic energy. In brief, the act speci- 
patents shall not be issued for any invention “‘useful 

he production of fissionable material or in the utiliza- 
tissionable material or atomic energy for a military 

The act also states that patents shall not confer 
to the extent that the invention ‘‘is used’’ for such 

Just compensation is assured to owners of any al- 

ing patent rights revoked by the act; and in so far 

rovisions prevent future inventions from coming 
within regular patent system the AEC is empowered to 
Make awards after hearings held before its Patent Compen- 
sation R d 
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UING the U. S. Air Force's research program, the 

rce’s Bell X-1 has taken off under its own power for 
>, attaining an altitude of 23,000 ft in 1 min 40 sec 
start. The flight was made at Muroc Air Force 
, Calif., recently 
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The X-1, originally designed for conventional take-off, was 
not modified for the take-off nor was any type of auxiliary 
power source used. The airplane climbed at air speeds up to 
380 mph and remained aloft for about 8 min. The powered 
portion of the flight was less than two minutes. It was the 
first time the research airplane had taken off from the ground. 
Heretofore the X-1 has been carried to altitudes above 20,000 
ft by a Boeing B-29 Superfortress and then released for inde- 
pendent flight in order to take full advantage of the limited fuel 
capacity of the airplane. 

The airplane averaged a rate of climb of more than 13,000 
fpm. Although this rate of climb exceeds previous records, no 
official claim will be made for this flight. 

All four rocket motors were used during take-off which re- 
quired a run of 2300 ft. 

A piloted flying research laboratory with an extremely sturdy 
airframe, the X-1 has flown ‘‘hundreds of miles’’ faster than the 
speed of sound many times. It is a part of the co-operative Air 
Force-Navy-National Advisory Committee for Aeronautics ef- 
fort to explore the problems of flight at subsonic, transonic, and 
supersonic speeds 


High-Speed Flight 


URTHER increase in airplane speeds depends upon develop- 
ments which hinge on the human element, Dr. John T. 
Rettaliata, Mem. ASME, dean of engineering at Illinois Insti- 
tute of Technology, Chicago, Ill., said to members of the Chi- 
cago section of the Institute of Aeronautical Sciences recently 

He pointed out that technical progress in designing airplanes 
which exceed the speed of sound has been so rapid in the past 
two years that the problem also now becomes one of con- 
centrating on human problems. 

Dr. Rettaliata warned that unless the pilot can survive and 
remain operative in the airplane, further technical advances are 
impossible. 

He outlined the following four areas in biotechnology in 
which engineering and medical scientists are co-operating to 
push aircraft flight further beyond the speed of sound: 


1 Excessive heat in the cockpit. Without cooling, the tem- 
perature at 670 mph (the official world’s speed record) would 
approximate 200 F. 

In an attempt to approach ‘living room’ conditions of tem- 
perature and pressure, scientists have developed a 16-lb unit 
which blows cold air on the pilot to keep him cool. 

The unit contains a small turbine with a rotor '/» in. in diam 
and wejghing '/2 0z. It turns at 100,000 rpm. 

2 Blacking out. To study pilot blackouts, some laboratories 
have set up intricate centrifuge equipment utilizing the prin- 
ciple of the farm cream separator. 

No difficulty is encountered in the functioning of the mental 
processes when the speed remains constant, even though it 
may be as high as 1500 mph. However, rapid acceleration or 
deceleration (slowing down) may cause blackouts, he said. 

The problem is to protect the pilot, such as by inflated cloth- 
ing, in such a way that he will not blackout from blood 
leaving the brain in a pull-out from a dive, or from excessive 
blood being forced into the brain (called a ‘‘red-out"’) on an 
outside loop. 

3 Escape. Speeds are now so great that pilots cannot climb 
out and slowly descend in a parachute. At high speeds, the 
tail structure would tear the pilot apart, Dr. Rettaliata said. 
(In airplanes with jet engines in the wing, the tails are built 
high to get them out of the way of passing blasts of hot air.) 

German experiments during the war revealed chat bail-outs 








were disastrous to pilots. At speeds of 500 mph, the corners 
of their eyes and mouths were torn and their cars were literally 
ripped off the sides of their heads, he stated. 

To solve the escape problem, designers have built ejector 
seats in airplanes and pilots have been equipped with canopies 
to protect their heads. 

Human beings can withstand 25 times the pull of gravity on 
their bodies for '/19 sec, and that is long enough to get them 
out of the airplane, Dr. Rettaliata related. 

4 Crash trouble. Incrashes, pilots may be subjected to forces 
of 40 to 50 times the pull of gravity. Cockpits are being de- 
signed in an attempt to lessen this danger 

Scientific tests of the human body, mainly the bones, are 
necessary to determine what the pilot can withstand and what 
kind of equipment must be designed to protect him. 

Human bones can withstand a compressive stress of 23,000 
psi. That means they are one fourth as strong as cast iron and 
twice as strong as hickory wood. It means people are tougher 
than we ordinarily think. (See “‘Human Bone Properties,"’ 
Mecuanicat ENGINEERING, October, 1948, pp. 827-829 


Technical limitations on the speed of aircraft have not been 
reached. Future airplanes may well travel several thousand 
miles an hour, but the pilot must be able to withstand the 
physical stress which such speeds will bring 

Dr. Rettaliata indicated that the bottleneck in 
flight may be the human being unless science finds ways to pro- 
tect him from the forces created by the higher speeds 


high-speed 


Jet Engine Self-Starter 


——" to the CADO Technical Data Digest, 
15, 1949, the AiResearch Manufacturing Company, Los 
Angeles, Calif., and the U. Navy 
have developed the first successful self-starter for jet and turbo- 
The device eliminates the use of cumber 


January 


Bureau of Aeronautics 


prop aircraft engines 
some storage batteries or other heavy auxiliary power units 
outside the aircraft and uses a small gas-turbine engine, weigh- 
ing 88 lb, as its major component 

Highly compressed air is bled from this turbine to operate a 
high-speed air-turbine-starter unit, which is fastcned directly to 
the jet or turboprop engine. With the self-starter, jet and 
turboprop planes will be able to make use of remote bases 
which are not equipped to start engines. The starter requires 
only a */,-hp motor and a storage battery for its own starting 

The same turbine engine which powers the starter also can be 
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MECHANICAL ENGINEERING 
used for cabin pressurization, air-conditioning, heating, de- 
icing, and other power-using devices 

AiResearch has built two versions of the gas turbine and < ich 
represents a substantial decrease in weight and size over present 
auxiliary units for aircraft. Both versions may be adapted for 
ground sources of auxiliary power and industrial applicati: 

The exceptionally high ratio of power for weight and size is 
made possible by a combination of high-precision turbine 
wheels spinning at more than 40,000 rpm and combustion tem- 
peratures of more than 1600 F 

The 88-lb turbine produces 65 equivalent air horsepower at 
sea level and the other, a 95-lb shaft power unit, develops 85 
hp. With reduction gearing, both can be used to drive all clec 
trical equipment and other powcr-using accessorics. 

AiResearch engineers believe these are the first radial in- 
ward flow power turbines ever to be developed. They involve 
a turbine principle designed to provide more power for weight 
and size than ever was realized from other power plants. Radial 
inward flow turbines have been used in the past with water and 
steam but this marks the first time the air or gas type has 


wr 


proved successful 
Axial-air-flow engines inherently sustain some loss 
loss is partially eliminated by the radial inward flow which is 


but che 


‘‘accelerated.”’ 


Nodular Cast Iron 


NEW type of cast iron nodular graphite iron—is de 

scribed in a special article from British Information Serv- 
ices, New York, N.Y. The article, written by J. G. Pearce 
director of the British Cast Iron Research Association, reveals 
that the Association has studied the formation of grap! 
cast iron and as a result has recently evolved a process which 
and without heat-treatment 


results in gray Cast iron, as-cast, 
having the graphite in the nodular or spherulitic form. This 
does not mean that the new material has all the properties of 


as there are certain limitations on the type 
but the new material 


malleable cast iron, < 


of raw material which can be so treated, 


represents a marked advance over ordinary gray iron in its me 





chanical properties, and may be regarded as a new engineering 


material coming between ordinary gray iron and malleable cas 
iron. 

The process, which is patented in Britain and in many indus- 
trial countries and yielding a product known as Nodulite, con 


sists essentially of adding a small amount of cerium to a pat 
ticular type of base iron. The first effect of the 
remove the sulphur. When that is complete the cerium tends 
to drive the iron white. By an adjustment of the amou 
added in relation to the amount of metal to be treated, it 1s 
quite practicable to get gray iron stronger than is norn 
tainable. The material to be treatcd must be fairly high! 
carbon, low in phosphorus, and low in sulphur, and thesc 
quirements are best met by a low-phosphorus pig iron 

dinary foundry mixtures containing scrap of such ma 
it may be desirable to desulphurize, as cerium is a rathcr expe 
sive material to use for this purpose. It is available «ommet 


cerium ist 


cially in the form of misch metal, about half of which 1: cerium, 
the other elements present in misch metal do not inter! re with 
the process. 

It will be evident thar the process is best carrie! on 104 
foundry which is technically controlled and has acccsy (0 # 
laboratory. With these advantages there is no reason why the 
new material should not be produced with ease. 4 nee 

(10n has 


points out that the British Cast Iron Research Associ 
a good deal of information and experience on procedure, and 
any firm interested in producing the material should « »mmuar 
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GRAINS OF WROUGHT OR PURE IRON 


FIG. 3} GRAINS OF A MILD STEEI 


the Association at Alvechurch, Birmingham. The 
process favored by the Association consists of the 
the molten metal in the ladle of a predetermined 
misch metal, followed by a ladle graphitizer such as 
The 


or silicon manganese-zirconium. process iS 


! where the phosphorus content of the metal exceeds 


rcent 
founders are aware that although ordinary common 
's are usually in the ferritic or in the pearlitic condi- 
ustings can be made to meet particular purposes 
ly metallurgical structure, for example, austenitic, 
acicular. The nodular-graphite structure can be 
th any of these metallurgical structures in the metal 
f alloying elements or heat-treatment to improve 
of the metal structure by the usual procedures can 
in the new material. In the ordinary unalloyed 
terial is extremely soft and machinable on account 
high carbon content. 
ws the grains of wrought iron or pure iron, known 
Fig. 3 shows the grains of a mild steel, the small 
arbon helping to form the pearlite constituting the 


FIG. } NODULAR CAST IRON 


darker grains. Fig. 4 shows a pig iron suited to the nodular 
process but untreated. The dark flakes of graphite can be 
readily seen. Fig. 5 shows similar material treated with misch 
metal, the flakes being replaced by nodules of spheroids of 
graphite. 

The improvement in cast iron during the last quarter of a 
century has been accomplished mainly by improving the 
strength of the metal matrix, the graphite still taking the flake 
form, although the so-called ladle inoculation process of adding 
ferrosilicon, calcium silicide, or other ladle graphitizer, has 
done much to make this flake graphite regular and uniform. 
Ordinary phosphoric irons used in England for domestic cast- 
ings and builders’ ware may have a strength of 9 to 10 tons per 
square inch, while high-duty engineering cast irens may have 
strengths up to 25 tons per square inch on a standard test bar. 
In the recently developed acicular cast irons, alloyed with 
molybdenum and other elements, tensile strengths of 25 to 35 
tons per square inch may be obtained. The soft and rather 
ductile austenitic irons may have tensile strengths of nine to 16 
tons per square inch and may have elongations of one to four 
per cent 
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The following figures give some idea of the properties of the 
cerium-treated irons: 


TABLE 1 SIMPLE HEMATITE PIG IRON WITH A CERIUM ADDI- 
TION, USING A STANDARD 1.2-IN. TEST BAR 

Before After 
Transverse rupture stress, tons per sq in. 24.8 43.8 
Deflection at fracture, in. 0.29 0.§0 
Tensile strength, tons per sq in. 13.0 21.4 
Brinell hardness 163 185 
Impact, lb 13 45 


TABLE 2 HEMATITE PIG IRON, DOUBLE-TREATED, I.E., 
WITH CERIUM AND A LADLE GRAPHITIZER, USING 1.2-IN 
STANDARD BAR 


(One melt is plain and the other contains a little copper 


Melt A Melt B 
Transverse rupture stress, tons per sq in 70.2 71.9 
Deflection at fracture, in. 1.03 54 
Elastic modulus, millions of lb per sq in 23.4 22.8 
Ultimate tensile stress, tons per sq in 30.6 37.8 
Brinell hardness 23¢ 271 
Impact strength, |b $7 64 
TABLE 3 ANALYSES OF MELTS 
Melt A Melt B 
Total carbon 3-55 3.68 
Silicon 3.01 2.34 
Manganese 0.89 77 
Sulphur 0.004 ). 009 
Phosphorus 0.044 ). 035 
Cerium 0.0§3 0.0§$4 
Copper Nil 1.49 


On standard 0.875-in. bars with a tensile strength of 35.2 
tons per sq in. the fatigue strength in bending fatigue was 
16 toms per sq 1n. 

The simple treatment of austenitic cast iron (Ni-Resist of 12 
per cent nickel and 6 per cent copper) resulted in an increase of 
transverse and tensile strengths and deflection of some 60 pert 
cent. 

From an ordinary foundry cupola using desulphurized metal, 
tensile strengths of 34 to 38 tons per sq in. were obtained on test 
bars from 0.6 in. to 3 in. diam. 

Nodular cast irons may be dead-annealed, normalized, or 
heat-treated by quench-temper methods, Mr. Pearce states 
Dead-annealing is accomplished very quickly and elongations 
up to eight per cent have been recorded on such material, and 
even higher figures for austenitic irons. 

The range of properties indicated will enable those interested 
to see for themselves the uses to which nodular cast irons may 
be put. The limitations imposed at present by the matcrial 
which can be treated means that for the time being the main 
outlet will be in engineering castings and many foundries in 
Britain have made castings for service trial in the engineering 
and automobile industries. 


Buildin g Construction 


D  Yete to ten per cent decrease in the volume of construc- 
tion from last year’s all-time high, resulting in stabiliza- 
tion or even reduction of building costs, was forecast for 1949 
by Melvin H. Baker, president, National Gypsum Company, 
Buffalo, N. Y. 

Increased availability of labor and the tendency among con- 
tractors to use more modern methods, machines, and mate- 
tials were cited by Mr. Baker, as factors which will cut into 
costs, in an address delivered at the 1949 Annual Meeting of the 
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American Society of Civil Engineers in New York, N. Y | re. 
cently. 

Mr. Baker said that the output of most materials has beer 
increasing steadily since the close of the war, estimating the 
1948 production at five per cent higher than that of 1947, in 
which was recorded the highest output of any year since 1915 

He attributed the 117 per cent increase in the composite price 
of all construction materials in June 1948, over the composite 
price in 1939 to the record-breaking demand and the impact of 
postwar inflationary forces 

On the subject of relationship between labor and prices, Mr 
Baker said that the apprenticeship program on which the 
unions and industry have so fortunately co-operated since the 
war should begin to pay off this year, bringing hundreds of 
young skilled workers into the building trades. Industria 
leaders, despite their general optimism that high output wil 
lower prices, w arned about two influences that might turn their 
plans awry. First, it was repeatedly said that the determina 
tion to hold prices down in 1949 would be deteated by any ma- 
terial demand for higher wages by mine and mill workers 
The second warning that industrial leaders have emphasized 
is that the outlook for increased availability of materials is 
clouded by uncertainty over the domestic and foreign politica 
situation. We must expect that both the European Recover 
Program and the defense program will cut into the supply 
matcrials available to the construction industry. We must 
also carefully watch for the effects of possible Congressiona 
action on such matters as the housing program, price contro 
and legal allocations, he stated. 

New and improved products which he said are designed t 
bring about more efficient building and reduce costs were listed 
by Mr. Baker as follows: ready-mixed cements, lightweight 
aggregates, and prefinished flooring and availability in modular 
sizes of such materials as brick, tile, wood and metal sash, an 
doors, wallboard, and rock wool insulation. 

As materials become more abundant during 1949, he said, the 
effect of these improvements and of others still to come wil 
become more and more evident. It will become clear that the 
materials industry, by greatly increased capacity, by the diver 
sion of millions of dollars to research for better quality and the 
lowering of costs, is doing a tremendous job to maintain 3 
high level of construction. To house people properly, cor 
struction must continue for the next several years at levels ever 
higher than the 18 billion dollar record for last year. Except 
for shortages of materials and labor required in the plants 
mines, and forests, the materials end of construction is now 
ready to Meet most any situation required. 


















































Accelerometer Calibrators 





HE increasing use of accelerometers for motion studies 
capable of recording accelerations applied in a few thov 
sandths of a second, and with ranges as high as 500 times gravit) 
in extreme cases, has necessitated the development of improve’ 
methods for their calibration. Advanced research testing 0! 












guided missiles, high-speed aircraft, airplane crash and |anding 
impact phenomena and seat-ejection devices has exp: ded the 
demand for accurately calibrated accelerometers in ¢! higher 
ranges. Following recent investigations in this fie! for 
Bureau of Acronautics, Department of the Navy, scicntists @ 
the National Bureau of Standards have designed and co \structe 
three types of calibrators which show remarkable corr: ‘ation 
their results even though based on different principles of ope 
tion. At the same time they effectively reduce the |i. \1tatio® 
encountered with other calibrators for acceleromete' on 

ight ac 


the new calibrators means are provided for subjectin; 
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celerometers, up to one half pound in weight, to known 

accelerations over a wide range of acceleration and frequency. 
Using the three types of calibrator devised—centrifugal, 

shake table, and portable pulse—accelerations for calibrating 

accelerometers are provided over the following ranges of ac 

celeration and frequency: 

Acceleration 


[ype Frequency Range 
control 


calibrator cps g 
Centrifugal ° O-1000 
Shake table 1O-11§ 5-100 


Continuously variable 
Continuously variable 

within limits 
Portable pulse 0.8-19.5 Six steps 

The first type affords an ideal means of subjecting acccleromet 
ers to a steady acceleration. The second type is very useful for 
subjecting accelerometers to sinusoidally varying accelerations 
of known frequency and amplitude. These two calibrators arc 
primarily laboratory instruments. The third type provides a 
convenient and readily portable means of calibrating complete 
accelerometers and their associated equipment in the field 

In the centrifugal calibrator, a direct-current motor drives a 
horizontal table, in the form of an aluminum-alloy disk 22 in 
indiam and '/, in. thick at speeds up to 2000 rpm. The instru- 
ment to be calibrated is bolted to the disk near its outer edge 
and the necessary electrical connections for reading the instru- 
ment are made to a set of binding posts mounted on the disk 
Up to nine electrical connections can be brought out by means of 
copper-graphite brushes on copper slip rings. The weight of 
the instrument being calibrated is balanced by a similar weight 
placed diametrically opposite on the table. This, however, 


need not be a precision balancing operation because the whole 
calibrator is shock-mounted to have a horizontal natural fre 
quency of about 5 cps, permitting the table to find its own 


center at practical calibrating speeds. The acceleration on the 
test instrument is calculated from the rotational speed of the 
table and the radius from the center of the table to the center of 
mass of the seismic element of the accelerometer. 

When utilizing the shake-table calibrator, the accelerometer 
under test is attached to a carriage which carries an unbalanced 
wheel and is supported by parallel flexure plates from a heavy 
base. The unbalanced wheel is driven by a very light thread 
belt which is in turn driven by a direct-current electric motor 
equipped with speed control. In operation the unbalanced 
wheel is driven at a frequency well above the natural frequency 
ot the suspended carriage so that the displacement will be 
more or less constant with varying frequency. The entire 
calibrator is shock-mounted to isolate it from building vibra- 
tion while the driving motor, carefully selected to be vibration 
tirely supported by sponge rubber. 

to cover the full range of frequency it is necessary to 
veral sets of flexure plates. Thicker plates are used 
ther frequencies to eliminate secondary resonant re- 

[he unbalance of the wheel, which controls the 
if the carriage, can be changed by varying the weight 
of the unbalance or by changing the vector sum of the forces 
produce: hy two weights placed in holes around the periphery 
of the w!. -<], 

The m. imum acceleration is computed from the rotational 
speed of . wheel and the displacement of the carriage. This 
displace nt is measured with a reticulated telescope focused on 
an illumiviced wire (0.001 in. in diam) mounted on the car- 
nage. To obtain maximum contrast for viewing the wire it has 
been mou:red across a small opening in a black paper box. 
The accura-y of displacement readings can thus be determined 
to about 0.901 in, 

The pul: - calibrator consists essentially of a three-mass sys 
fem suspen ied from any convenient support by means of a wire 


ree, 1s 
In ord 
employ 
at the | 
sponses 
amplitu 


239 


hanger. Before it can be used to calibrate accelerometers, the 
calibrator itself must be calibrated. In order to do this, the 
third mass, M;, is pressed toward the first, M,, and held by a 
pawl in a sprung position at one of six steps on a rachet. When 
the pawl is drawn to release mass M3, the second mass, M2, 
experiences a pulse of acceleration having two frequency com- 
ponents, 12 and 30 cps. The second peak of this acceleration is 
taken as the calibrating pulse. This peak, which rises gradu- 
ally from zero, exhibits the characteristics of acceleration pulses 
frequently encountered in objects under test. The choice of 
springs and masses has been made so that the e‘fect of the 
weight of the accelerometer under test on the g value of the 
pulses is practically zero. 

The magnitude of the acceleration ‘‘pulse’’ corresponding 
to release from a given ratchet point was determined from the 
acceleration due to gravity, using an accelerometer as an inter- 
mediate standard. An NBS vacuum-tube accelerometer was 
first mounted on the calibrator and a record of acceleration for a 
lg change was obtained by suddenly releasing the mass. The 
ratio of the amplitude of the second peak of the calibrator rec- 
ord to the amplitude of the lg record was taken as the g value 
for the given ratchet point. 

The operation of the pulse calibrator consists of suspending 
the calibrator with test accelerometer attached to mass, Mo, 
cocking to the desired ratchet point, and releasing the mass by 
drawing the pawl. The instrument, which weighs about 30 
lb, can be set up in the field permitting ‘‘spot’’ calibrations of 
complete acceleration measuring systems 


Pipe-Line Progress 


AS article in the November, 1948, issue of the Industrial Bul- 
letin of Arthur D. Little, Inc., reveals that during the next 
few years about 50,000 miles of pipe line will be laid for trans- 
mission of natural gas and petroleum crudes and products. The 
largest proportion, or about 19,000 miles of pipe, will be for 
natural gas within the United States; the next largest use will 
be for foreign crudes, using slightly more pipe than domestic 
crudes, the article states. The annual pipe-line review of the 
Oil and Gas Journal features this high level of activity, as well as 
some technical innovations. 

Natural-gas transmission in the United States has become 
more important with a gradual shift in our fuel economy over 
the past several years. While the price of soft coal has increased 
117 per cent since 1932, with other fuels rising in proportion, 
the sales price of natural gas has decreased 12.4 per cent. Be- 
cause of its improving competitive position, use of natural gas 
has expanded much more rapidly than that of either oil or coal. 
Peak demand cannot yet be met in winter, despite transmission 
of more natural gas this year than ever before. Many eastern 
utility companies hope to mix their manufactured gas with 
natural gas, with its higher heat value, to serve more customers 
through existing mains, now taxed to the limit. 

Almost 70,000 miles of pipe are now used*to carry natural gas 
Greatest demand is in the Northeast, where population’ is 
greatest, while the natural-gas-producing areas are the Mid- 
west, South, and Southwest. The Bigand Little-Inch pipe lines, 
converted for natural gas, now have a capacity for 500 million 
cubic feet a day, with an expansion program expected to raise 
capacity to over 900 million cubic feet. A recently authorized 
pipe line from Mercedes, Texas, to New York, N. Y., will have 
a daily capacity of about 325 million cubic feet. It will be the 
largest single pipe-line project ever undertaken, with more than 
1800 miles of pipe. Another integrated program for more lines 
to connect the Southwest and South with the Northeast, in- 
cluding New England, is expected to have a daily capacity of 
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over a billion cubic feet. Applications have been filed with the 
Federal Power Commission for construction of the proposed New 
England line only as far as Buffalo. The total, 2225 million 
cubic feet a day, is almost three times the amount piped into the 
Northeast in 1946 

Although lines for crude oil and petroleum products do not 
account for as much mileage as natural gas, they are important 
to our fuel economy. Approximately 5000 miles of domestic 
crude lines are planned, with another 1000 miles for products 
lines; about 2500 miles are now under construction. Much of 
this will connect West Coast refineries with large oil-producing 
centers in the Southwest, since no lines exist there today. Other 
projects will supplement existing lines to refineries in the oil 
centers, and increase the crude-oil capacity flowing to the re- 
fining areas of the Midwest and East 

Because the United States is now a net oil-importing country, 
and the Middle East has over half the world’s total reserves, a 
gigantic effort is under way to make these vast oil supplies 
accessible to world markets. Projects in South America and 
Canada also total considerable pipe-line mileage 

Perhaps the most interesting pipe-line-construction story is 
that of the Trans-Arabian Pipe Line Company (Tapline) project 
between the oil fields of Abqaig on the Persian Gulf to Sidon on 
the Mediterranean, a little more than 1000 miles away. Despite 
the cost and difficulty of this task, it is justified economically by 
savings in shipping by about 900,000 tanker miles a month, de- 
pending on the size of tanker replaced, and in avoiding Suez 
Canal tolls. The amount of steel for the pipe line will be only 
65 per cent of that necessary for tankers to handle the antici 
pated output of 500,000 barrels daily from the Persian Gulf 
fields. In about six years, Tapline’s project, with other Middle 
East oil plans, will provide a total pipe-line outlet for nearly 1.5 
million barrels daily. More than a hundred miles of pipe have 
been laid on the Tapline project. 


Czechoslovak Industries Fair 


Ferner mitrmnge ong showing of merchandise, consisting 
for the most part of items available for export to this 
country, was exhibited during the Czechoslovak Industries 
Fair at the Museum of Science and Industry, New York, N. Y., 
January 12 to February 5, 1949 

Featured items at the exposition included a rear-engine 
Tatra 87, eight-cylinder luxury limousine; motorcycles; cam- 
eras; a microscope which magnifies objects 2600X; textiles; 
ceramics; 75 styles of women’s kidskin gloves and other items; 
rubber and leather goods; tovs; shoes; the famous Bohemian 


glassware and costume jewelry; 25 patterns of fine china 





REAR-ENGINE TATRA 87 


FIG. 6 





dinnerware; and a wide assortment of typical products 0! the 


country. 
The exposition, which was the first Czech trade show ever t 


be presented in the United States, will be taken to other Anieri- 


can Cities. 

An objective of the fair is to increase both exports and import 
trade with the United States. Trade with the U. S. amounted 
to $20,000,000 in exports and $30,000,000 in imports from 
American industry in 1948, according to Dr. Karel Fink, Czech, 
slovak commercial attaché in New York 


The fair typified the Czechoslovak approach to international 
trade activity, evidenced by the annual Prague International 
Fair 

Perfumes and cosmetic items were among the new prod- 


ucts introduced. Czechoslovak ornamental glass containers, 
long used by French perfumers, will serve as a styling feature 
to assist 1n boosting the new export merchandise 

Of particular interest was the Tatra, a five-passenger, rear- 
engined automobile. It is powered by an 8-cylinder V-type 
75-hp air-cooled motor, air cooling being accomplished by a 
blast-engine V-belt drive. The Tatra has a 110-in. wheel base 
it is 190 in. long, 65 in. wide, and 90 in. high, and weighs 
about 3000 Ib. It has a maximum speed of 100 mph and a 
cruising speed of 85 mph. It has an all steel self-supporting 
body, four doors, all seating between wheels, sliding top 


dropped flooring, and the front seats fold providing slcey 


accommodations for two persons 


Materials Handling 


A the result of combined planning by one of the nation’s 
large manufacturers of materials-handling equipment and 
a leading structural engineering organization, the Philadelphia 
Division of the Yale and Towne Manufacturing Company 
has a new home which should serve industry as a ‘proof | 
demonstration"’ of the unit-cost reducing value of proper 
plant layout and maximum use of modern mechanized materials 
handling facilities. 

The plant which is a 17 
ficially opened on January 10, 1949, the first day of the third 
National Materials Handling Exposition staged at Convention 
Hall, Philadelphia, Pa. Representatives of the industrial 
press participated in the ceremonies which included a conducted 
tour through the spacious structure, talks by company o 
ficials who discussed factors which influenced the design, and4 
demonstration at Convention Hall of the company’s newest 
product, a new line of electric and gas-powered industri 
which carry loads up to four tons and lift them as high a 


acre single-story structure was of 


| trucks 


|i 7a) 
iwil 





above the floor. 
The new plant has a total floor area of 775,000 sq ft and is 


situated on a 93-acre tract of land 01 Roosevelt Boulevard op- 
posite Northwest Airport about 12 miles from downtow 2 Phila- 

de!phia. 
In laying out the various departments every work station was 
achine, 


planned for efficient production and handling at the 

and cach station was plotted in proper relation to the precet 
ing and succeeding operation. Storage and manu! «cturing 
areas were arranged to provide a smooth flow of mat: il from 
receiving to manufacturing to shipping through the shortest 
possible distance with minimum of handling. 







By satisfying the principle that ‘‘production is m.«crial 9 
motion,”’ considerable reduction in manufacturing co.- has wh 
ready been achieved. In the old plant a typical par: had 2 

f 10,14 





operations and was moved 45 times for a total distanc 
ft; in the new plant, the same part moves only 335 
duction of 67 per cent. 
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FIG. 7 LAYOUT OF THE NEW 17-ACRE PLANT OF THE PHILADELPHIA 


DIVISION OF THE YALE AND TOWNE MANUFACTURING COMPANY 


SHOWING THE FLOW CHART OF POWER TRUCK PRODUCTS 


Impressive features of the plant are the ideal working 
conditions created by the near-daylight intensity provided 
by fluorescent lights and 36,300 sq ft of windows, a Fiberglas- 
insulated roof, thermostat-controlled unit ventilators, and 
spacious layout and accessibility of equipment 

The plant includes a cafeteria from which kitchen-prepared 
foods will be transported to heavily populated areas in the 
plant on three stainless-steel mobile canteens. These units 
have mechanically refrigerated and electrically heated sections 
for serving hot and cold foods. 

A matter of pride to the company is the feat of moving from 
the old plant, installing equipment in the new one, and resum- 
ing operations with little loss in volume shipments and no loss 
of service to Customers 

Coincident with the opening of the new plant was the first 
public demonstration of a new line of gasoline-powered lift 
trucks which make available for the first time in this class of 
equipment, the standard Chrysler fluid drive and a hydraulic 
lift actuated by a ram within a ram which gives two stages of 
elevation and permits stacking of materials to heights of 10 ft 
Power is supplied by a 6-cyl 65-bhp Chrysler engine 


/Olor-Measuring Device 


industrial color-measuring and comparison instru 
designed to replace the human observer in precise 
hing problems has been developed jointly by the 
Development Laboratories, Inc., Williston Park, 
, and the Research Laboratories of the Pittsburgh 
s Company. The instrument, called Color-Eye, 
s the latest electronic and optical technique to 
le response, sensitivity, and discrimination charac- 
thehumaneye. Inaccuracies due to stray light, va- 
photocell characteristics, or illumination level 
are said te have been effectively eliminated by 
sign of the measuring system. 
nparison is made on the tristimulus basis recom- 
the I.C.I. as being equivalent to human vision for 
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color-matching purposes regardless of the detailed spectro- 
photometric curve of the color samples 

In comparing samples, the instrument automatically ‘‘ac- 
commodates’’ itself to the illumination level of the samples, 
just as the human eye accommodates itself through its iris 
diaphragm, the retina, and the brain. The range of automatic 
accommodation is such that sensitivity is reported to exceed 
that of the human eye for variations in brightness of 10,000 to 1. 
This permits comparison of samples reflecting only 2 per cent 
to an accuracy of '/» per cent of reflected light. 

In order to make measurements that are truly based on color, 
regardless of illumination intensity, the device computes the 
ratio of sample brightness to standard brightness. This ratio 
is indicated on a wide-scale direct-reading meter with full- 
scale range of 90 per cent to 110 per cent (differences of plus or 
minus 10 per cent in brightness A less sensitive scale range is 
provided covering 65 per cent to 150 per cent ratios. For all 
practical levels of illumination, the minimum brightness dif- 
ference between two samples that is perceptible to the eye is 
substantially constant at 2 per cent of the mean brightness 
level. In terms of Color-Eye meter readings this represents a 
brightness ratio of sample to standard of 98 per cent or 102 per 
cent 

A direct-reading micrometric slit permits evaluation of 
tristimulus color values relative to standard whites. Ap 
proximate luminosity, weighted tor the human eye spectral 
sensitivity curve, may be read directly on a logarithmic scale 
from 0.5 per cent to 100 per cent 

The instrument is suited to diversified uses, and it is claimed 
that it will measure reflection or transmission samples of 
almost any physical dimensions from '/, in. minimum di- 
ameter. Compactness of design and lightness permit easy 
portability 

The optical system of the device is based on the flicker 
photometer principle to insure maximum stability of operation. 
A general schematic of the system is shown in Fig. 8 (the 
actual system is ‘‘folded"’ for compactness). Illumination is 
provided by an incandescent light source within an integrating 
sphere; color temperature is preserved by voltage control. 
Reflectance samples and standard are placed at ports in the 
sphere. The associated optics includes four lens elements, 
necessary field stops, stray light stops, source filters, tristimu- 
lus filters, and a photomultiplier as the photosensitive 


element. Source filters permit comparison under simulated 
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FIG. 8 OPTICAL SCHEMATIC OF COLOR MEASURING DEVICE 
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FIG.9 OUTLINE DRAWING OF COLOR INSTRUMENT 
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incandescent, daylight, or selected fluorescent source. Specular 
components may be excluded or included. For comparison of 
surfaces having different texture and gloss characteristics, 
combined diffuse and direct illumination can be used, with 
viewing at the optimum angle relative to the specular com- 
ponent from the direct source 

The electronic system automatically measures sample and 
standard reflectances (or transmissions) and performs all com- 
putations required to determine luminosity and per cent 
brightness ratio. The components of the power supply are 
mounted in the separable base of the instrument, so that the 
measuring head may be lifted from the base and carried to large 
or immovable samples; electrical connections are maintained 
through a flexible plug-in cable for such use. 


Russian Uranium Deposits 


Bee wre to popular impressions, a fair amount of 
authentic information has been published on the uranium 
resources of the Soviet Union, writes D. B. Shimkin, Russian 
Research Center, Harvard University, in Science, Jan. 21, 1949. 

According to the article, Russian research on radioactive 
minerals began in 1900-1903 in the Fergana Valley of Russian 
Central Asia. Beginning in 1909 the Imperial Academy of 
Sciences initiated more ambitious investigations. All pre- 
viously gathered information was sifted carefully, so that field 
work in 1911-1913 could be concentrated on the most promising 
localities: the Fergana Valley, Siberia, the Caucasus, Trans- 
caucasus, and Urals. By 1914 indications from the Caucasus 
and Transcaucasus had become negative. In the Urals no in- 
dication ot deposits of sufficient size for commercial exploita- 
tion could be found. Two areas appeared promising. Once 
was Tyuya Muyun in the Fergana Valley, with deposits of 
tyuyamunite, Ca(UQO2)2-VsOs6HO, closely comparable to 
the carnotite of the American southwest. The other was the 
northwest slopes of the Khamar-Daban Range, especially near 
Slyudyanka, and along the Trans-Siberian railroad between 
Baikal and Kultuk immediately across Lake Baikal, character- 
ized by sites rich in mendelyeevite, with the probable com- 
position, 2 CaO-2(Ti,U)O2(Nb, Ta)Os, strikingly similar to 
betafite and allied niobium-tantalum-uranium minerals of 
Madagascar. 

In 1941 a three-year program of research was authorized 
for the Academy of Sciences. The largest sums were to be de- 
voted to expeditions in the Baikal area and the Fergana Valley, 
with lesser amounts going for investigations of the placer 
monazite deposits of the Transbaikal and for various minor 
projects. While World War I prevented full accomplishment 
of the program of the Academy of Sciences, enough was done to 
establish that only the Fergana Valley and the Baikal area had 
possibilities of commercial development. By 1918 the new 
Soviet government began pressing for the resumption of labora- 
tory and field investigations of radioactive minerals; on Jan. 1, 
1922, scattered radiological facilities in the USSR were com- 
bined in the Governmental Radium Institute of the Academy 
of Sciences. 

This new Institute concentrated its efforts on the site of 
Tyuya Muyun. An important reason for this decision was the 
fact that small-scale commercial operations had been begun 
there in 1908. Between 1908 and 1913 the Fergana Company 
had mined 2,088,000 Ib of ore, 1,512,000 lb of which had been 
sent to its plant in Leningrad for refining. According to 
company records, the ore contained, on the average, 2.36 per 
cent V, 0.97 per cent UsOs, and 3.73 per cent Cu. Scientific 
study of Tyuya Muyun was pressed throughout the decade 
1924-1934. 


MECHANICAL ENGINEERING 


The Tyuya Muyun deposit is a vein field in highly meta- 
morphosed Paleozoic limestone, closely—but probably nor 
genetically—associated with extensive karst channels and 
caves. The vein field consists of at least five barite ore veins 
bearing uranium, vanadium, and copper minerals, and of over 
30 pure barite veins. The productive veins are found near the 
center of the deposit. The barite veins extend up to 15% 
meters from the center; the maximum depth of the main vein 
may reach 500 meters. 

The ore bodies within the productive veins vary in thickness 
from 1.5 meters to a few centimeters, and corresponding|y in 
length. Run-of-the-mine ore averages 1.5 per cent U3Os, witha 
range of 0.6 to 4.0 per cent, the higher values being found in the 
lower horizons. However, the uranium oxide content of the 
amorphous, brown, cuprouranium carbonate lenses associated 
with the karst stalagmitic core runs from 26.12 to 50.25 per cent 
Also noteworthy are the uranium-free radiobarites—(Ba 
Ra)SO,—and_ radiocarbonates—RaCO;—established in rela 
tively high concentrations at both lower and upper horizon; 
of the deposit. The irregularity of the Tyuya Muyun deposit 
has made impossible the estimation of reserves; the mine pro 
duced 534 metric tons of hand-sorted ore in 1925-1926. By 
1936 the quantity of radium extracted from the Tyuya Muyun 
ores and from radioactive waters near Ukhta was enough t 
meet the needs of the Soviet Union 

Explorations in other parts of the Fergana Valley have als 
been undertaken. In 1928 numerous indications of intense 
radioactivity were discovered in the western part of the Valley, 
but no uranium deposits. In 1923, however, the discovery ofa 
uranium deposit at Uigar-sai or Atbash on the northern side 
of the Fergana Valley was reported. Geologically, the sit 
was said to be closely similar to carnotite deposits in Colorad 
and Utah. It is characterized by young stream-deposited 
lenses of urano-vanadium ore, some of considerable size and 
richness. 

A comprchensive survey of metallogenesis in the westert 
Tian Shan range also gives brief details of other newly dis 
covered deposits at Taboshar and Maili su. In the first of 
these, uranium pitch (pitchblende?) is associated with bismuth 
glitter, wolframite, arsenopyrites, and sulphide polymetalli 
(lead, zinc) deposits. According to a report of 1928, the 
indicated uranium content of the ore is only of the order of 
0.12-0.2 per cent, which probably deprives it of economic sig 
nificance. In the second site, infiltrations of urano-vanadium 
compounds are associated with tertiary limestones. Neither 
site was being commercially exploited in 1940 

In evaluating the significance of the Central Asiatic sites 
it should be noted that, according to the Soviet prospecting 
plan for 1940, search for uranium and radium was to be con 
centrated in that area. 

Two other recent finds of uranium-vanadium ores in Central 
Asia may be mentioned. In 1937 a deposit at Agalyk was 
reported; petrographic analysis of surface finds here establishe¢ 
that tyuyamunite was the most frequently occurring oft 
The geology of the site remained unclear; some evidence 0 
primary deposition existed, but secondary hydrothermal de 
position could not be excluded. Sampling at ground-water 
depths (50-60 meters) would therefore be necessary to & 
tablish the potentialities of the site; no data are ava lableas 


to whether such sampling has been undertaken. 1940- 
1941, the presence of uranium was established in a v:nadiul 
site in the northwestern tip of the Karatau Range. ‘¢ repre 
sents a sedimentary deposit with subsequent metam orphis@ 
which has created a reiterated interbedding of thin \»ands 0 
vanadium ores (with uranium-mineral accumulatio:s) with 
flint bands. The total amount of uranium in the ore body 


(which extends for 25-30 km, with a thickness of 10-1 metefs 
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is great; but the improbability of finding large pockets 
of uranium and the difficulty of separating the disseminated 
uranium from vanadium ona large scale are serious obstacles. 

In the area of the Khamar-Daban Range, serious investiga- 
tions have been undertaken only at Slyudyanka, which is 
significant as a phlogopite mica deposit. 

From an economic standpoint the results at Slyudyanka 
seem to be negative, for mendelyeevite was found only in the 
pegmatite veins of two parts of the deposit, in which it ap- 
pears generally to play a subordinate role. The productive- 
sector (Zayavka No. 5) consists of a large mass of Pre-Cam- 
brian crystalline limestones, penetrated by a 200-meter-thick 
band of biotite and biotite-granitic gneisses, which in turn are 
interlaced, in places virtually engulfed, by the thick pattern of 
pegmatite veins in which mendelyeevite has been found. The 
bulk of the phlogopite veins of the sector are associated with 
the pegmatite-gneiss zone of contact. 

Despite the seemingly negative picture at Slyudyanka, the 
widespread development of formations closely resembling the 
productive sector of this deposit from the Sayan Range north- 
astward to the Aldan gold ficlds cannot be ignored. A 
genetic association may between niobium-tantalum- 
iranium ores and phlogopite mica; their immediate proximity 
in Central Madagascar (Volonandrongo and Ambatofotsy) 
raise unanswered questions. Thus the discovery of three 
major phlogopite mica deposits in the Aldan gold field area— 
Emeldzhik, Kuranakh, and Chuga or Ust Nelyuka—heightens 
the probability of corresponding uranium finds to an unknown 


exist 


legree 

In brief, concluded Mr. Shimkin, Soviet discoveries of 
uranium in Central Asia within the last decade, while in no 
sense approaching the great significance of the African and 
Canadian deposits, appear to provide a possible basis for the 
Jevelopment of atomic power in that area. It must be stressed 
that all of the Central Asiatic deposits are found within a 
radius of 250 miles from the important hydroelectric plants of 
the Tashkent area, which produced 882,000,000 kwhr of 
energy in 1943. Labor, transportation, and climatic condi- 
tions are also favorable here. 

Possibilities for the discovery of significant uranium de- 
posits associated with pegmatites in the region between Lake 
Baikal and the Aldan gold ficlds, and in the Ukraine, also 
exist 


Mercury Steam Plant 


HE first postwar mercury unit-power-plant equipment has 
been placed in operation in the South Meadow Station of 
the Hartiord Electric Light Company, Hartford, Conn. 
Desigc d and supplied by General Electric, the equipment 
uses Mero iry vapor at 113 psig at 945 F to drive a mercury tur- 
rpm. The unit generates 15,000 kw while also 
bout 200,000 Ib of steam per hr at 400 psig at 700 F 
sting steam turbines. 
s system combines the mercury-vapor cycle and a 
into a binary system for producing power from 
reater thermal economy than is possible with the 
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The mercury-steam cycle consists of a mercury boiler, in 
Which licuid mercury is vaporized at a comparatively low 
Pressure; mercury turbine, powered by the vaporized mer- 
“ury; 4 g-ocrator, driven by the mercury turbine; a mercury 
condenser, a boiler, where the heat given up by the condensing 
metcury is used to convert water into steam which is used to 
drive the ting steam turbines. 

The new installation replaces a smaller unit that has been 
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in service for 20 years. Prior to the war there were only two 
large mercury-turbine installations in the world. 

Hartford Electric Light Company has been the pioneer 
utility in the mercury-turbine field, working closely with 
General Electric to produce an efficient unit for superposing 
on steam installations. The few mercury turbines installed 
so far have all been ‘‘topping’’ applications. A topping ap- 
plication is one in which the mercury-unit power plant is 
superposed on existing steam turbines to raise the temperature 
range through which the power cycle operates. 

It is expected that more mercury-unit power plants will be 
installed in the future, according to G-E engineers. They 
point out that the mercury cycle offers a simple and profitable 
means for producing power and has a wide range of applications. 


Masonry Chimneys 


O help alleviate the housing shortage, Paul R. Achenbach 

and Seldon D. Cole, of the National Bureau of Standards, 
revealed that lined masonry chimneys built of shale-tile or 
cinder-concrete blocks are the equivalent of lined brick chim- 
neys in draft-producing ability and effectiveness. It was 
pointed out that the masonry chimneys are cheaper, more 
easily erected, and lighter in weight than brick chimneys. 

They spoke before the 1949 Annual Meeting of the American 
Society of Heating and Ventilating Engineers in Chicago, Ill. 

The authors’ quest for information on various types of 
chimneys was spurred on by the demand for cheaper materials 
created by the construction of small dwellings on a mass- 
production basis in recent years. 

They built 14 chimneys using brick, shale-tile, and cinder- 
concrete blocks with fire clay and metal liners. All chimnevs 
were of the same height (15.5 ft) but with different masonry 
materials for the walls, different size and type of liners, and 
different treatments of the air space between the liner and the 
chimney wall. 

Each chimney had about two thirds of its height inside a 
building and one third exposed above the roof. The con- 
structions selected for the various chimneys permitted com- 
parison with brick chimney performance and tests were con- 
ducted under conditions simulating those obtained in domestic 
chimneys. 

All tests were made at times when there was a negligible 
movement of air around the chimney. The method used 
consisted of blowing air through a calibrated orifice, thence 
over a gas burner into the chimney. Tests were made at 
200 F, 600 F, and 1000 F inlet temperatures, and at gas-flow 
rates of 20, 45, and 70 cfm, which corresponded to fuel-burning 
rates of 1/2, 1, and 11/2 gal of fuel oil per hour, respectively. 

Conclusions on the performance of the masonry chimneys 
under steady-state conditions were as follows: 

1 A chimney with an enameled-steel lining surrounded by 
one inch of granular insulating material produced slightly 
more draft than a refractory-lined chimney of the same internal 
diameter at low rates of gas flow (20 cfm), but no appreciable 
difference was apparent at higher gas flow rates. The chimney 
friction was practically the same for the 7-in-diam metal lining 
and the 7-in-diam refractory lining when both were clean. 

2 A7-in. round flue lining is not the equivalent of a 7 X 7- 
in-sq lining in capacity. The available draft increased 
successively in the 7 X 7-in. liners as the gas-flow rate was in- 
creased from 20 to 70 cfm, whereas it increased slightly in the 
7-in. round liner for increasing flow from 20 to 45 cfm and de- 
creased between 45 and 70 cfm. The friction loss was measur- 
ably greater in the 7-in. round flue linings at a gas-flow rate 
of 70 cfm in the square liners. 
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3 A 10-in-diam flue liner and a 7 X 1l-in. rectangular 
liner having equal internal areas produced about the same availa- 
ble draft, had about the same loss of draft due to friction, and 
had equal effectiveness under comparable conditions 

4 Ina chimney containing two contiguous liners, one liner 
operating alone while the other was open at the bottom, pro- 
duced from 10 to 15 per cent less draft than a chimney contain- 
ing only one liner of the same size. When both liners re- 
ceived flue gases at the same temperature each produced a draft 
nearly equal to that produced by a chimney with only one 
liner 

5 Sealing off the air space in the base of a new well-con- 
structed chimney at the bottom of the thimble had no impor 
tant effect on the draft produced 

6 Grouting in the liner of a masonry chimney with mortar 
did not decrease the average flue-gas temperature in the chim- 
ney or the available draft produced 


Although information was obtained on the several speci- 
mens for only one chimney height, the authors said, the results 
observed for chimneys made of shale-tile and cinder-concrete 
blocks were so nearly equivalent to those obtained for brick 
chimneys that the results for brick chimneys may be safely 
used for all practical applications 


Magnetic-Induction Drive 


MAGNETIC-induction drive called ‘‘Dynatork Drive,"’ 
which eliminates the conventional clutch, has been in- 
stalled by the Clark Equipment Company, Battle Creek, 
Mich., in a Clark gas-powered fork-lift truck of 6000 Ib ca 
pacity. The new type of drive is said to give a smooth, quiet, 
efficient transmission power 
Power from the truck’s engine is transmitted by means of 
magnetic induction. Two magnetic coils are mounted within 
the flywheel and are surrounded by magnetic poles. They 
rotate with the flywheel and are the driving members—one 


‘forward"’ and the other for “‘reverse."" Two rotors 


coil for 





FIG. 10 PHANTOM VIEW OF MAGNETIC-INDUCTION DRIVE 
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attached to a special forward-and-reverse constant-tiesh 
gearing, are the driven members. The magnetic inductive 
force is applied through an air gap and as a result there is ng 
metal-to-metal contact between driving and driven member 

A selector-switch on the steering column provides finge: tip 
The switch has three positions, 















control of truck movement 
forward, reverse, and neutral 

Two gear ratios, high and low, are provided and selection js 
by means of a hand lever in the familiar floor-board position 
Normally, the truck performs all its functions in high; the 


low is used only for extreme grades or unusual operating condi- 








tions 
Since there is no metal-to-metal contact between driving and 
driven members with the magnetic-induction force being ap 


plied through an air gap, there is no need for the conventional 
The special forward-and-reverse constant-mesh gear 







clutch. 
ing eliminates the conventional transmission 
In a special demonstration the fork truck was driven forward 






at an average operating speed and the selector-switch was 
flipped abruptly to reverse. The machine pulled dows 
swiftly and smoothly to a stop, then instantly and with equal 
smoothness started backward 








Sanitary Engineering 





EFENSE against atomic and bacterial warfare makes th 

need for training sanitary engineers especially acut: 
yet none of America’s Armed Services offer any incentive t 
draw qualified personnel into the Services or to build a com 
petent sanitary organization in any of them, it was brought out 
before the 1949 Annual Meeting of the American Socicty 
Civil Engineers by Prof. H. G. Baity, University of North 
Carolina, Chapel Hill, N. C. 

He said that substantial progress has been made in recent 
months toward a clearer definition and response in regard t0 
the role of the sanitary engineer in problems associated wit! 
nuclear-fission operations. The Atomic Energy Commission 
under whose purview fall all matters relating to such opera 
tions, has now found it desirable to acquaint the profession 
with several aspects of these problems as related to environ- 
mental sanitation, reversing a policy wherein it first appeared 
that only the most limited participation of the profession in the 
development of safeguards would be permitted. It was argued 
aggressively and persuasively by leaders in the profession that 
protection of man and his environment against the hazards 
radioactivity fell into areas of responsibility that could be serv- 
iced by the sanitary engineer. Therefore, it followed that the 
sanitary engineer should be made acquainted with the problems 
of nuclear-fission operations, especially in the disposal of wastes 
to the atmosphere, to the soil, and to surface waterway) 

As to bacterial warfare, he pointed out, there has been 00 
intimation yet—at least publicly—of the kind or scope o! probs 
ble protective measures. It is not unlikely, however, that 
conventional tests for the detection of contaminant: would 
have to be re-examined in order to provide more positive meats 
for detection of pathogenic organisms during periods ot possible 
attack. And since the means adopted for transmission of som 
diseases could be far different from those that operate under 
natural conditions, entirely new techniques for sani( ry ©o® 
trol might be called into application. 

Asserting that the expansion authorized in the Arm, Navy 
and Air Forces will certainly result in an increased ced fo! 
sanitary-engineering services, Professor Baity declared tha! 
conditions of employment and service will be such 1 at they 
will appeal only to lower-grade men. 

He pointed out that temporary assignments to active duty 
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plus the fact that the work is likely to be under the supervision 
of unqualified officers preclude the chance for satisfactory and 
profitable service. The postwar organization of the national 
defense represented in large part the resentment of the combat 
officers against the staff organization that existed during the 
war. No doubt the pendulum has gone too far. Until it re- 
turns, and the necessity for efficient utilization of technological 
personnel is again recognized, none of the Armed Services offers 
any attraction to the sanitary engineer. It may be years before 
an adequate balance is again achieved. It is not a question of 
ny vested interest or right that the sanitary engineer may have 
in the military establishment; he has no such right, Professor 
Baity declared. It is a question of proper and efficient organi- 
zation to deal with the manifold problems of environmental 
health in the Army, the Navy, and the Air Force. Under 
present conditions there is no incentive to draw qualified per- 
sonnel into these Services or to build a competent sanitary or- 
ganization in any of them. This situation is serious in peace- 


rime; it might prove calamitous in wartime. 


Low-Temperature Problems 


Mo RN U. S. Air Force cold-weather tests have been 
conducted on an increasing scale since 1941 at Todd Field, 
Alaska. Current production-type aircraft and engines are 
tested under actual low-temperature conditions to increase the 
Air Force’s background of operating knowledge and to assist 
in its development programs 

The existing Air Force low-temperature limit of —-65 F was 
established in 1942. This limit has been shown to be sub- 
stantially sound although at present it is being questioned and 
Acronautical Board Sub-Committee ANC-22 is now investigat- 
ing this limit. For instance, during the 1946-1947 winter 
season a Western. Hemisphere record low of —83 F was reported 
inthe Yukon, while an Eastern Hemisphere low of —94 F was 
recorded in Siberia 

Oil systems still present a major problem in so far as Arctic 

perations are concerned. Oil is inherently an unsatisfactory 
medium to use because of its relatively high pour point. Re- 
ciprocating-engine oils are particularly bad. 

Oil dilution is one means whereby satisfactory engine crank- 
ability and oil pumpability are provided under most low-tem- 
conditions. The basic Air Force oil-dilution system 
has long been satisfactory for use inthe U.S. See Fig. 11. 

This dilution system has been unsatisfactory under extremely 
low-temperature operations and investigations have been 
under way for several years to correct or modify oil systems so 
that satisfactory and consistent cold-weather operation would 
be obta Fig. 12 shows pro- 
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FiG. 12 OIL TANK HOPPER AND SUMP DETAILS 


(A, Initial design; B, first improvement incorporating expansion space 
and flapper valves; C, poppet valve replacement of flapper valves; D, 
positive segregating hopper. ) 


gressive steps in the development of oil-tank hopper and sump 
details. The segregating-type system shown in Fig. 12 D has 
been satisfactorily used during preliminary testing in Alaska 
and indications are that this basic system will be successful 

In addition to this basic oil system circuit, experimental 
work is under way with a hot-tank oil system and a closed- 
circuit oil system. Neither of these two systems have ever 
been checked under low-temperature conditions and because of 
their special design features, the Air Forces will undoubtedly 
encounter additional and severe problems that will adversely 
affect the mechanics of dilution. 

Reaffirmation is made of the necessity of oil dilution for suc- 
cessful Arctic operations. Oil dilution can and does provide 
engine crankability under conditions which would present 
extreme difficulties were it not used. Most important of all it 
provides for oil ‘‘pumpability and flowability’’ under starting 
conditions at oil locations where heat Cif used) would not pene- 
trate. 

Cold starting of reciprocating engines has long been under 
investigation by the USAF and the engine industry. Recipro- 
cating-engine starting has been successful and repeatedly ac- 
complished in the laboratory at a temperature of —65 F using 
high vapor pressure for fuels, and also at the minimum field 
temperature encountered of about —55 F using similar special 
Some cold starts have been successfully made in the field 
~§0 F using special high- 
Con- 


fucls. 
at temperature ranges of —40 to 
pressure priming systems and regular-grade gasoline. 
tinued testing on this subject is presently under way. 

In view of the fact that satisfactory and consistent dilution 
systems are not presently available on current aircraft, heat is 
still a basic requirement for operation under low-temperature 
conditions. When co-ordinated improvements are made in 
dilution systems and cold-starting systems, installations will 
be provided on current aircraft for low-temperature starting 
without heat. Ground heating equipment has improved 
greatly in the last few years and preflight heating procedures 
are considered normal. It must be remembered, however, 
that heating is time-consuming, requires considerable prepara- 
tory maintenance, additional equipment, and fuel. As USAF 
objectives regarding this subject, the following might be liste? 
in order of importance: (1) Dependable and consis+ 
craft operation, (2) operational improve 
cured by a minimum r---" * 

































tions, or additional complications are concerned, (3) minimize 
preflight and preparation time so as to conserve man power, 
and (4) minimize additional supplies and equipment required 
to decrease the logistics problem. 

The turbojet-engine starting situation is quite different from 
the reciprocating-engine starting. Much data of a positive 
nature, both quantitative and qualitative, have been secured 
in the last two years. Tests have been completed on the J-31, 
J-33, and J-35 engines using both JP-1 fuel and regular-grade 
gasoline down to temperatures of —65 F. Jet-engine starting 
can be satisfactorily and easily accomplished down to the mini- 
mum temperature limits using standard available fuels. Num- 
erous tests conducted at both Ladd Field and Eglin Field, Fla., 
show that JP-1 fuel is not usable under normal operating con- 
ditions at temperatures much below 0 F, if normal engine life 
is to be obtained. 

In all three turbojet tests, oil type AAF 3606 or An-0-9, 
Grade 1010, has been used with satisfactory results. Also, it 
has been shown that engine crankability is not a severe prob- 
lem and can be successfully surmounted provided suitable ex- 
ternal power sources are available. 

Arctic experience has indicated that low temperatures ad- 
versely affect the operating characteristics of reciprocating 
engines. Rough operation and loss of power is commonly 
encountered particularly at low power cruise conditions. One 
of the most effective solutions to the problem has been the 
diligent use of carburetor heat. Substantial improvement in 
operation has resulted in many installations, but because of the 
lack of instrumental aircraft and suitable weather simultane- 
ously, the Power Plant Laboratory has been unable to conclu- 
sively prove and show on a quantitative basis the effects of 
carburetor heat and/or variable cylinder-head temperatures on 
the quality of engine operations for all existing installations 

It is pointed out that at present there are not sufficient data on 
hand regarding the low-temperature effects on engine operation 
for both direct-fuel-injection engines and also turbojet and 
turboprop engines. Here, particularly, continued investiga- 
tions seem in order. 

Considerable emphasis is still to be placed on maintenance and 
accessibility. Many smaller problems still plague the USAF 
in so far as accessory equipment is concerned. Considerable 
difficulty and excess maintenance is still experienced due to 
malfunctioning of seals, gaskets, grommets, O-rings, hoses, 
diaphragms, etc., when subjected to low temperatures. Many 
internal seals of fuel-flow equipment still leak and cannot be 
corrected by normal maintenance. Hose connections and fit- 
tings plus gasketed surfaces all tend to leak because of cold flow 


Radioactive Waste Disposal 


NUMBER of leading members of the sanitary-engineering 

and waterworks engineering profession attended a two- 
day seminar on disposal of radioactive wastes, in Washington, 
D. C., Jan. 24-25, at the invitation of the U. S. Atomic Energy 
Commission. 

This seminar is part of a continuing effort on the part of the 
Commission to maintain close liaison with public health and 
safety officials on mutual problems arising out of the national 
atomic-energy program. 

In his introductory remarks at the first seminar meeting, 
David E. Lilienthal, chairman of the Atomic Energy Commis- 
sion, pointed out that the problems of radioactive waste dis- 
posal and other atomic-energy problems must be discussed 
from the viewpoint that ‘we have to learn to live with radia- 
tion,”” 

‘‘Handling the waste-disposal problem is a part of learning 








way we have learned to live with unfamiliar things before was 
to learn as much as we could about them; to keep our shirts on; 
not to get overly emotional or hysterical; not to escape from 
things by emotional outbursts. 

‘Radiation is just as much a natural phenomenon as anything 
else,’" Mr. Lilienthal said. ‘The fact that we have by intelli- 
gence multiplied it does not change that fact. I am sure there 
will be a good deal of shock, at first, as we get used to these 
facts. But lam sure also that just as we were able by our intell; 
gence to conquer other things, we will conquer this as well.’ 

In discussing health problems in atomic-energy activities, 
Dr. Shields Warren, director, Division of Biology and Medicine, 
AEC, indicated that it is possible to detect radioactivity at lev 
els far below those dangerous to humans and that the problems 
dealt with are not unknown hazards. Radiation acts in two 
general ways, Dr. Warren said. External radiation comes fron 
outside the body from the x-ray tube or from a source of radium 
or from an atomic pile. In so far as external radiation is con 
cerned, he said, there is no hazard with proper shielding and 
proper application of known techniques of waste disposal! 

Internal radiation, Dr. Warren said, comes from radioactiy 
materials which are absorbed by the body having entered 
through the lungs or gastrointestinal tract. To prevent radio- 
active materials from being absorbed by human bodies is the 
prime objective of the radioactive-waste-disposal program 
Dr. Warren added. 

Ta the best of our knowledge, he continued, the precautions 
being utilized at atomic-energy sites are giving adequate pro- 
tection. 

Dr. Austin Brues, director of Biology and Medicine, at the 
Argonne National Laboratory, Chicago, IIl., discussed per- 
missible limits and tolerances on radioactivity. Limits and 
tolerances are the tools used by sanitary engineers and water- 
works engineers in protecting the public from hazards of all 
types including not only radioactivity but chemical poisoning 
typhoid fever, and the like. Tolerances for radioactivity ar 
determined in the same way as tolerances for these other haz 
ards, through experimental research and observation of indi- 
viduals who have worked with x ray or have been victims of 
radium poisoning over the past 50 years. In the matter of 
external total body radiation, the standardized tolerance level 
is one tenth roentgen per day. This applies to persons who are 
exposed to radiation continuously, day in and day out, as 
workers in x ray or atomic energy. Persons who do not receive 
continuous exposure can tolerate single doses of radiation of 
many roentgens without detectable damage, Dr. Brues said, 
and for certain pathologic conditions radiation treatment rr 
quires doses far beyond any than can be tolerated normally 

Roger S. Warner, director of engineering, and Arthur \ 
Peterson of the Production Division, Atomic Energy Commus- 
sion, described the atomic-cnergy iastallations and processes 
which are sources of radioactive wastes. The amounts of waste 


materials produced at these sites vary by factors of several 
million, they said. A clinic treating a person with radioiodine 
horus 


ora research laboratory using small amounts of radiophos 
in biological tracer work will create a very small problem, pro 


vided the physician or research worker takes norma! known pre 
cautions. The larger research laboratories such as the A -gonne 
National Laboratory, the Brookhaven National Labo-atory, 
and the Oak Ridge National Laboratory produce consi ‘erably 
greater quantities of radioactive materials but the low >«rmis 
sible limits for radioactivity discharged into soil, air, 0 water 
are usually met through techniques of dispersion and d |ution, 

ich as 


and use of normal industrial decontaminating devices 
filters and scrubbers. 
The radioactivity produced at the great atomic-ene' ¥ pro 
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how to live with radiation,’’ Mr. Lilienthal continued. ‘‘The 
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Gas-Turbine Blades 


Bladed Jet-Engine 
B. Saldin and P. G. DeHuff, 
Electric Corporation, 
1948 ASME An- 
48—A-121 


Rotors, by H 
Jr., Westinghouse 
South Philadelphia, Pa 
nual Meeting paper No 
mimeographed 


The creep-rupture and ductility char 


acteristics of materials are of utmost im 


portance to the designer of higher-tem 
perature rotating parts 


Four-bladed disks 


facility that was designed to spin the 


were tested in a 


rotors in as Near engine-operating condi- 
tions as possible. These parts were tested 


in accordance with a_ predetermined 


temperature gradient, tem 


schedule ot 
perature, and speed 
Creep-rupture 


determining the life of a giv 


value in 
n material 


tests are of 


under variable loads and temperatures 
When it comes to evaluating the relative 
merits of materials suitable for use as jet- 
engine disks, more complete 
testing is necessary. To be considered 
are the stresses due to thermal gradients 
the effect of bolting re- 
and, related to 


turbine 


and rotation; 
strictions and notches; 
all of these, the effect of ductility Of 
particular significance is this intangible 
ductility. Most disk materials are very 
ductile at room temperature, but some 
are much less ductile at elevated tem- 
perature and some materials have little 
or no hot ductility after processing. De 
signers know that many of the currently 
used materials can be processed to have 
high strength with low ductility or low 
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Order Department, 29 W. 39th St., New 
York 18, N. Y. 
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vance copies of ASME papers are on file 
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York, N. Y. ASME Transactions and 
Journal of Applied Mechanics are also on 
file in ASME depositories maintained 
in 245 libraries in the United States, 
including libraries of all ASME Student 
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strength with high ductility. There has 
always been uncertainty of the minimum 
ductility for safety in a given applica- 
tion. One of the main functions of disk 
testing is to help evaluate this ‘‘strength 
versus ductility’’ situation 

Careful examination of the possible 
methods for selecting and testing disk 
materials revealed that the operation of 
bladed disks in an engine or under simi- 
lar conditions would be the best way of 
combining the many variables into one 
test. 

An analysis was made of the advan- 
tages and disadvantages of running bladed 
disks in an actual engine. 

The analysis showed that although a 
bladed disk could be run in an engine for 
varying periods of time, there are not 
many conditions that can be varied dur- 
ing engine operation. Speed cannot be 
increased without seriously overloading 
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duction centers, and particularly at Hanford, are of another 
order of magnitude, it was pointed out. Even at these centers 
many types of wastes of low levels of radioactivity are handled 
in the same fashion as at other laboratories. Very high-level 
wastes, however, are held at the site until the radioactivity 
decays, the material is reprocessed for its highly valuable com- 
ponents, or indefinitely. In the latter case the problem becomes 
one for the chemical engineer to deal with in designing proper 
types of equipment for concentrating highly radioactive ma- 
terials into the smallest possible volume for convenient storage. 

After radioactive wastes from the Oak Ridge, Tenn., plants 
of the Commission were discharged to the Clinch River, the 
level of radioactivity in that river was found to be considerably 
less than that in many of the mineral waters widely used in the 
United States for drinking, reported Dr. Karl Z. Morgan, direc- 
tor of the Health Physics Division, Oak Ridge National Lab- 
oratory, Oak Ridge, Tenn. The amount of radioactivity con- 
tributed from all Oak Ridge operations to the atmosphere of 
the neighboring area is less than the added cosmic radiation ex- 
posure one receives in going from sea level to Denver at 5000 ft 
elevation, Dr. Morgan added. 

Methods for handling liquid radioactive wastes were de- 
scribed by W. A. Rodger, Chemical Engineering Division, 
Argonne National Laboratory. As a member of a committee 
which recently surveyed the problems of liquid-waste treatment 
at most of the major atomic-energy sites, Dr. Rodger reported 
that there is no evidence that present practices constitute an 
immediate hazard. Some current practices are potentially 
hazardous, he added, and it is doubtful if some others should 
be continued indefinitely or should be scaled up by a very large 
amount. Research work on better methods for treating liquid 
wastes has already shown that a decontamination factor of at 
least 100,000 is possible, Dr. Rodger said. 

The possibilities of developing concentration methods for 
radioactive liquid wastes by biological processes similar to 
those now used in sewage treatment appear promising, accord- 
ing to Dr. C. C. Ruchhoft, of the Environmental Health Center, 
U. S. Public Health Service, Cincinnati, Ohio. It is believed 
that biological concentration methods will be less costly than 
chemical methods for removing radioactive contaminants from 
liquids, Dr. Ruchhoft said. 

Methods of treating gaseous and solid atomic-energy wastes 
were described by Arthur E. Gorman, Division of Engineering, 
and the problems encountered in production, use, and control 
of radioisotopes were described by Dr. Paul Aebersold, director, 
Isotopes Division, Atomic Energy Commission, Oak Ridge 

In summarizing the sanitary engineering problems connected 
with atomic energy, Dr. Abel Wolman, head, Department of 
Sanitary Engineering, Johns Hopkins University, Baltimore, 
Md., called attention to the peculiar wartime circumstances 
which led to the establishment of the atomic-energy industry. 
It will be difficult for the industry to dislodge itself from these 
circumstances, he said, but this must occur if the industry and 
its special types of research are to permeate throughout the 
United States. Dr. Wolman predicted that the sanitary engi- 
neer and the water and sewage plant operators in the future will 
take on the function of protecting the water supply and the 
atmosphere of communities against the hazards of contamina- 
tion by radioactive wastes just as they now protect communi- 
ties against air and water pollution ot other types. He urged 
that the biologists, physicists, and physicians reach agreement 
on permissible concentrations of radioactivity in soil, air, and 
water, and supply these data to the sanitarians. He pointed 
to the necessity of the sanitarians beginning at once to learn 
the new words associated with radioactive wastes, and to be- 
come acquainted with the use of the instruments employed to 
measure degrees of radioactivity. 





Operator Toll Dialing 


reg step toward establishment of faster, more accu- 
rate, long-distance telephone service has been completed 
with the installation of a new type of electronic telephone 
switching equipment in New York and Chicago long-distance 
centers, it was revealed by the Long Lines Department of the 
American Telephone and Telegraph Company, and the New 
York Telephone Company, at a press conference and special 
demonstration held on Jan. 6, 1949, in New York, N. Y. 

The new switching equipment makes it possible for a long- 
distance operator to put through calls to distant telephones 
directly, without the aid of other operators en route. About 
one third of the long-distance calls originating in New York 
City are now being routed through the new equipment installed 
in the Long Lines Headquarters Building. 

Ultimately, the Bell System plans to extend this method, 
called operator toll dialing, throughout the United States and 
Canada. A single operator will then be able to dial a number 
anywhere in the nation, just about as easily as a subscriber now 
dials a local call in his own city. 

At the present time operator toll-dialing networks enabl 
operators to dial calls straight through to the distant tele 
phone in some 300 cities. Approximately ten per cent of the 
nation’s long-distance calls are now being handled by this 
means. This figure will be greatly increased during 1949, as 
new automatic switching centers are scheduled to be estab 
lished in Cleveland, Ohio, in June, and at Oakland, Calif., 
and Boston, Mass., in October. Albany, N. Y., will become a 
toll-dialing center in April, 1950. Hundreds of smaller com 
munities will be linked to those centers, which in turn will be 
connected with New York, Chicago, and Philadelphia. 

The new switching equipment installed in New York—which 
alone connects with some 70 major points—is in addition to the 
crossbar central office completed here last summer, which 
made it possible for operators in some other cities to dial New 
York City numbers directly. 

The Bell System's program for nation-wide toll dialing is 
based on the development of electronic devices which deter- 
mine and arrange the routing of calls—taking over where the 
human hand and brain were once essential. This ingenious 
equipment can select possible routes between distant cities, 
direct switching operations at intermediate points along a 
route, and complete connections automatically in a matter of 
seconds. 

The nation-wide extension of toll dialing requires a number- 
ing plan under which the entire country is being divided into 
about 80 numbering plan areas. Each of these will be desig- 
nated by a distinctive three-digit code. Then each office within 
an area will be designated by a three-digit code, one which does 
not conflict with the code of any office within the area nor 
with any other area code. 

Thus, the operator will generally Se able to complete any 
toll call by dialing a maximum of 10 digits—the six digits of 
the area and office code and the four digits of the called tcle- 
phone number. 

In calling distant cities, the operator does not actually *‘dial”’ 
the numbers. Instead she uses a ten-button key set whic! is 
capable of working about twice as fast as an ordinary dial 
Each time she punches a key a tone pulse is sent out over the 
regular voice channels to the switching center. 

Each tone pulse is a combination of two different aud: ble 
frequencies, which are sorted out and classified by the ‘‘brains”’ 
in the switching equipment, which then interprets their mc in- 
ing. This switching equipment also provides the electr: 
‘*hands’’ which assume much of the complex switching op 4- 


tion. 
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other parts of the engine, particularly 
the turbine blades. Other items such as 
high cost and poor control of test condi- 
tions are additional cause for looking at a 
separate hot-spin test as the best method 
of performing the tests. 


The Applicability of Ceramics and Ce- 
ramals as Turbine-Blade Materials 
for the Newer Aircraft Power Plants, 
by A. R. Bobrowsky, National Advisory 
Committee for Aeronautics, Cleveland, 
Ohio. 1948 ASME Annual Meeting paper 
No. 48—A-135 (mimeographed). 


Ceramic and ceramal materials have 
been investigated for use as turbine-blade 
materials for aircraft gas turbines. Ten 
sile, flexure, thermal shock, and oxida- 
tion data for these materials at tempera- 
tures up to 2400 F are presented. These 
data are discussed with respect to applica- 
bility for turbine use. Results of turbine- 
blade operation at the NACA Cleveland 
laboratory are given 

The turbine blade is one of the most 
critical parts of a gas turbine. Although 
both the combustion chambers and the 
stator vanes operate in gas at higher 
temperatures than that passing the tur- 
bine blades, the combustor and stator 
components do not present great design 
problems because they are subjected 
primarily to thermal stresses alone and 
because they can be cooled by circulation 
of a gas or a liquid. The turbine blade, 
on the other hand, is subjected to centrif- 
ugal, vibratory, and thermal stresses, 
and is more difficult to design with cool- 
ng provisions because of high speeds of 
otation. 

It is well known that an increase in 
emperature of a gas turbine results in an 

rease of thermal efficiency of the unit. 

sent-day inlet-gas temperatures are 
jut a maximum of 1650 F with occa- 
nal rises to as much as 2000 F (for 

xample, during starting). This 1650 F 

$ temperature produces maximum 

bine-blade temperatures of about 1500 

1550 F. Increases in average gas tem- 
ature to 1950 F result in large in- 
ises in turbine thermal efficiency. The 
responding maximum metal tem- 
iture in the turbine blade would then 
ibout 1800 F. 
number of ceramics and ceramals 
¢ demonstrated their excellent ten- 
properties at elevated temperature. 
ide-base materials possess good ther- 
shock resistance and operate cooler 
most high-temperature alloys or 
e-base materials, although they may 
sent oxidation problems and difficul- 
with wheel cooling. Both ceramics 
ceramals have operated as blades in 


gas turbines at temperatures above those 
in service use with alloy blades, although 
speeds were lower. Lives of ceramic 
and ceramal materials are still short, pri- 
marily because of mechanical design 
problems that cannot be anticipated 
prior to research evaluation. Addi- 
tional research is required on such fac- 
tors as clevated-temperature fatigue prop- 
ertics before ceramics and ceramals may 
be considered competitive with heatc- 
resistant alloys except for short-time 
operation 


Metal Cutting 


A Constant-Pressure Lathe Test for 
Measuring the Machinability for Free- 
Cutting Steels, by F. W. Boulger, H. L. 
Shaw, and H. E. Johnson, Battelle Memorial 
Institute, Columbus, Ohio. 1948 ASME 
Annual Meeting paper No. 48—A-86 
(mimeographed ). 


From the metallurgical viewpoint, 
machinability is probably best defined 
as a complex property of a material which 
controls the facility with which it may be 
cut to the size, shape, and surface finish 
required commercially. Attempts to 
measure machinability are usually based 
on determinations of tool wear, chip 
behavior, energy consumption, or rate 
of metal removal 

Because of the numerous variables in- 
volved, machinability ratings must be 
based on shop operations under compara- 
tively uncontrolled conditions or on 
laboratory tests with conditions sim- 
plified by various assumptions. The lat- 
ter method seems preferable. 

In a general way, low strength and 
low ductility during cutting seem to be 
desirable for good machinability. Since 
these properties are mutually contradic- 
tory for most metals, the desired balance 
between them would be expected to vary 
for different machining operations. Con- 
sequently, it seems likely that steels 
which are good for certain types of cut- 
ting may be unsatisfactory for other 
machining operations. Caution should 
be exercised in using machinability rat- 
ings based on one type of cutting for 
predicting the behavior in other types of 
machining. For the same reasons, dis- 
cretion should be used in accepting 
machinability ratings based on physical 
or mechanical properties rather than on 
performance in simulative tests. 

There are many types of laboratory 
machinability tests. Laboratory ma- 
chinability tests usually involve machin- 
ing operations, because investigators 
generally realize that knowledge of the 
nature of machining does not yet permit 
substituting another test in place of 
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machining. Ordinarily, the machining 
operation, cutting fluids (if any), tool 
shapes, and tool materials are selected ar- 
bitrarily and held constant. The mate- 
rials under study are then evaluated by 
measuring some other important vari- 
able believed to bear a close relationship 
to cutting quality. The quantity of 
metal removed per unit of time for a con- 
stant feed load or tool life, or the pres- 
sures, wear, or life of the tools under 
known conditions, are often used as 
criteria for machinability. Measure- 
ments of tool and work temperatures, or 
the amount of heat generated during cut- 
ting operations, have also been used for 
machinability comparisons. 

This paper describes a machinability 
testing method developed during a co- 
Operative research program at Battelle 
Memorial Institute sponsored by The 
Carnegie-Illinois Steel Corporation. 
The test evaluates materials on the basis 
of the feed resulting from a fixed hori- 
zontal tool pressure. Its advantage is 
that it requires only a short testing time. 
A description of the lathe and auxiliary 
equipment is given and typical testing 
results are presented. 

The data indicate that the method has 
a high order of sensitivity and adequate 
reproducibility of testing ratings. Con- 
stant tool-pressure machinability test 
ratings were in close agreement with 
tool-life test values when the evidence 
indicated reliable sampling and in ade- 
quate agreement with large-scale com- 
mercial machining operations. The test 
seems to offer a means of rating the cut- 
ting quality of free-cutting steels rapidly 
and reliably with the use of small 
samples 





Mechanics of Formation of the Discon- 
tinuous Chip in Metal Cutting, 
by Michael Field and M. Eugene Merchant, 
The Cincinnati Milling Machine Company, 
Cincinnati, Ohio. 1948 ASME Annuai 
Meeting paper No. 48—A-136 (mimeo- 
omatal. 

The process of metal removal results 
in chips which are broken up into seg- 
ments, while in other cases chips are 
formed as continuous ribbons of varied 
length. H. Ernst has pointed out that 
there are actually three basic types of 
chips—Type 1, the discontinuous chip; 
Type 2, the continuous chip; and Type 3, 
the continuous chip with built-up edge. 
In a previous paper M. E. Merchant has 
made a fairly complete mathematical 
analysis of the geometry, mechanics, and 
plasticity conditions governing the for- 
mation of the Type 2 chip. The present 
paper formulates a similar analysis of the 
Type 1 chip. 
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SKETCHES TRACED FROM MOTION-PICTURI 

FILM SHOWING STAGES IN COMPLETE CYCLE 

OF DISCONTINUOUS CHIP SEGMENT FORMA- 
TION 


In this type of chip formation, seg- 
ments are formed by rupture which oc- 
curs intermittently on the shear plane 
as the cutting tool progresses. As the 
tool advances into the cut immediately 
following rupture of a segment, the 
metal is first deformed plastically and the 
angle of shear is large. Rupture is 
prevented during this stage by the fact 
that the compressive stress on the shear 
plane is high enough to permit the metal 
to undergo considerable shearing strain 
without fracture. As the tool progresses, 
the shear angle falls until the compres- 
sive stress becomes sufficiently low (or 
the shearing strain becomes sufficiently 
high) to permit fracture. The cycle then 
repeats. 

Almost without exception, a discon- 
tinuous chip is formed in all machining 
Operations carried out on such important 
materials as cast iron, brass, and bronze 


Pressure Vessels 


The Collapsing Strength of Out-of- 
Round Vessels, by R. G. Sturm, Mem. 
ASME, and H. L. O'Brien, Purdue Univer- 
sity, West Lafayette, Ind. 1948 ASME An- 
nual Meeting paper No. 48—A-99 (mimeo- 
graphed). 


The problem of designing a vessel for 
external pressure is a complex one. Be- 
sides basic concepts of the strength of 
materials, cognizance must be taken of 
other factors contributing to this com- 
plexity, ¢.g., a vessel under external 
pressure embodies buckling characteris- 
tics much the same as a column under 
axial compression. Recognizing the idio- 
syncrasies of external-pressure vessels, 
the ASME Boiler Construction Code 
Rules for Construction of Unfired Pres- 
sure Vessels, Section VIII, 1946, has in- 
cluded, as Figure U-23, a chart for deter- 
mining the allowable working pressure 
of vessels subjected to external pressure. 

Figure U-23, Section VIII, is titled, 
“Chart for Determining Shell Thickness 
of Unfired Cylindrical Vessels Subjected 
to External Pressure When Constructed 
of Steel."" Because the chart gives the 


desired information for cylindrical ves 
sels which deviate a limited amount from 
perfection, an auxiliary set of design in- 
formation was included as Figure U-25; 
‘Allowable Difference in Maximum and 
Minimum Diameters for Unfired Cylin 
drical Vessels Subjected to External Pres- 
sure."" This latter chart simplifies the 
désigner’s problem in allowing for un- 
avoidable out-of-roundness due to fab 
rication tolerances 

Such allowances may be most casily 
made for external-pressure vessels by 
resorting to a chart which is an auxiliary 
to the fundamental design chart for per- 
fectly round vessels. An equation for 
constructing these charts is presented 
herein and a method shown by which 
this end may be most easily accom- 
plished, i.c., by separating the geo- 
metric properties of the vessel from the 
mechanical properties of the material 
Sample computations are presented along 
with a completed chart showing the out- 
of-roundness tolerances for an external 
pressure vessel when constructed of A- 
Nickel. Charts alone are presented for 
stainless steel 17-7. 


Aluminum-Alloy Vessels, by E. G. Kort, 
Aluminum Company of America, New Ken- 
sington, Pa. 1948 ASME Annual Meeting 
paper No. 48—A-108 (mimeographed 


The aluminum alloys are being found 
increasingly useful in industrial applica- 
tions. Such characteristics as good 
thermal conductivity, lightweight, re- 
sistance to corrosive attack by many 
commonly used materials, no sparking 
tendencies, lack of effect on the product 
such as changing color or rendering it 
harmful to living organisms are some of 
the distinctive qualitics that attract de- 
signers to the consideration of alumi- 
num. 

During the past three years there has 
been a decided increase in the demand for 
both aluminum storage and aluminum 
unfired pressure vessels. New products 
requiring aluminum-alloy processing 
equipment as well as aluminum’s im- 
proved competitive position, as com- 
pared with most other metals, probably 
are two of the chief reasons for the in- 
creased interest. 

Aluminum and aluminum-alloy stor- 
age tanks and unfired pressure vessels 
have been manufactured in limited quan- 
tities for many years. This article de- 
scribes past experiences in designing and 
manufacturing vessels of aluminum. In- 
cluded are some of the problems involved 
in meeting state and local code regula- 
tions. The paper presents general sug- 
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gestions for designing, manufacturing 
supporting, and inspecting aluminun 
tankage. 


Manufactured Gas 


Meeting the Peak Loads of Manufactured 
Gas, by E. S. Pettyjohn, Institute of Gas 
Technology, Chicago, Ill. 1948 ASMI 
Annual Meeting paper No. 48—A-130 
(mimeographed ). 


The meeting of peak loads requires a1 
economic and physical balance betweet 
storage of raw materials, selection of gas 
making equipment, location of produc 
tion units, and storage of finished gas 
This balance must provide for servicing 
all parts of the distribution system dur 
ing periods of maximum demand 

It is shown that as the volatility or 
mobility of the fuel increases, its storag« 
capacity decreases and its cost of storag 
rises. This increase is partially offset 
by an increased utility in the more mobik 
fuel. The less mobile fuels may be stored 
at very low cost and with little deteriora 
tion in quality. These propertics plus 
the by-product credit have made coal 
the basic raw material in the majority o! 
manufactured-gas plants. 

The costs of gas storage will influence 
not only the location and character of 
the holders but will influence the loca 
tion and type of production plant. I 
shows that storage costs decrease wit! 
increase in pressure. Storage under pres 
sure has the further advantage of provid 
ing the mechanical energy required for 
distribution. 

In manufactured-gas plants the norma! 
disposition of equipment against varia 
tions in sendout is as follows: 
Base load—by-product coke ovens; 
seasonal load—carburetted water gas, 
(3) predictable load—carburetted water 
gas and gas storage; (4) abnormal 
peak load—provane-butane air mix 
tures 

The use of propane-butane air mix 
tures for mecting peak loads has been 
employed to a greater or lesser extent 10 
practically every manufactured-gas prop- 
erty. Propane-sutane air mixtures are 
higher in specific gravity than normal 
manufactured-gas mixtures and a higher 
heating-value substitute gas is required 
to provide a constant thermal input co 
the burners of the customer's app! 
ances. 

The advantages of propane-butane «ir 
as a substitute gas are the simplicity 
with which it may be employed and «he 
speed with which the equipment may be 
placed in operation. Propane-but: n¢ 
has been employed for reforming «14 
cold enrichment on a limited scale 
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Silicone Lubricants 


High-Temperature Performance of Sili- 
cone Fluids in Journal Bearings, 
by J. E. Brophy and J. Larson, Naval Re- 
search Laboratory, Washington, D. C., 
and R. O. Militz, R. T. French Company, 
Rochester, N. Y., 1947 ASME Annual 
Meeting paper No. 47—A-114 (in type; 
published in Trans. ASME, November, 
1948, p. 929). 


This investigation covers the use of 
the dimethyl-silicone polymer fluids and 
methyl-phenyl copolymers at clevated 
temperatures. A specially designed, 
small-bearing machine was used at bear- 
ing temperatures of 325 F to 500 F and 
at ambient or plate temperatures as high 
as 650 F. Hard chromium-plated jour- 
nals were used in conjunction with bear- 
ings of 89 per cent copper, 4 per cent tin, 
4 per cent lead, and 3 per cent zinc 
alloy. Loads up to 8500 psi were car- 
ried at 425 to $00 F, and loads up to 13,- 
000 psi at 180 to 200 F, using the di- 
methyl-silicone fluid. Comparisons are 
made of the lubricating characteristic of 
the two classes of silicone fluids investi- 
gated. For satisfactory operation, either 
a long break-in or a silicone pretreatment 
of the bearings is desirable. Data on 
safe operating temperatures and rates of 
increase of viscosity are presented 

This investigation is part of a larger 
program on the lubricating properties of 
silicones undertaken by the Naval Re- 
search Laboratory at the request of the 
Bureau of Ships. As previous experi- 
ence was concerned with the dimethyl- 
silicone fluids, this investigation of high- 
temperature lubrication commenced us- 
ing the dimethyl fluid. Since the methyl- 
phenyl copolymers exhibited better sta- 
bility in oxidation tests at elevated tem- 
peratures, the commercial fluid, DC 710, 
was also used in this investigation 
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College-Industry Relations With Par- 
ticular Reference to Placement and 
Orientation of Mechanical Engineer- 
ng Graduates, by S. H. Graf, Mem. 
SME, Oregon State College, Corvallis, 
‘re. 1948 ASME Fall Meeting paper No. 
‘8—F-6 (mimeographed). 


comparison of mechanical engineer- 

ing curriculums offered by the engi- 
necring colleges of the United States 
dis-loses that in its essentials the pattern 
of mechanical-enginecring training during 
the past fifty years has changed but little 
The core of the mechanical-engineering 
curiiculum now consists, as it did in the 
1900's, of a groundwork in mathe- 
Matics, physics, chemistry, drawing, 
sho»s, mechanics, materials, hydraulics, 
‘icity, and thermodynamics together 


with various courses designed to accom- 
plish the student's general education such 
as English, government, sociology, and 
economics. 

In the early days the scope of engineer- 
ing information was very limited as com- 
pared to the present. Parallel with the 
technological advancement, there has 
also beena very marked change in faculty- 
student relations. Also, though the col- 
lege does not guarantee the graduate a 
position, provision is generally made 
either through an organized personnel 
department or through the less formal 
activities of departmental staff members 
to help the senior in his placement pro- 
gram. Industry itself is largely respon- 
sible for this change in attitude 

A few years ago a committee of the 
American Society for Engineering Educa- 
tion on Engineering Education After the 
War presented a comprehensive report 
urging a liberalizing of engineering cur- 
riculums and recommending that a mini 
mum of 20 per cent of the curriculum con 
tent be devoted tothe humanities. Most 
schools have made an attempt to meet the 
proposed requirements although the re 
sponse is certainly not unanimous and 
generally falls short of the required 20 per 
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cent suggested. Experiences at Oregon 
State College, corroborated by reports 
from a number of other heads of depart- 
ments of mechanical engineering, indi 
cate that whena student is definitely seek 
ing employment in a certain industry, his 
best selling point, aside from general 
considerations of personality, is at least 
some preliminary training in a special- 
ized field of that industry. 

The number of 1948 graduates from the 
164 principal colleges of the United 
States was 151,045. Of these, 80,451 
were veterans which is an increase of 
about 58 per cent over those graduated in 
1947. It is estimated that 1949 may be 
the peak year for veteran graduates and 
after that there will be a sharp decline 
The broader experience and outlook of 
the veteran graduate should be an advan- 
tage and of value to the employer. 

The following plans are suggested to 
support close contact and co-operation be- 
tween industry and college enginecring de- 
partments: (1) The supplying of litera- 
ture, films, and occasional lecturers; (2) 
the supplying of materials for laboratory 
tests and small research; (3) labora- 
tory equipment either by donation or at 
bare cost; (4) the support of fellowships 
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Automatic Drilling Feed Controls for 
Rotary Drilling Rigs, by W. S. Crake, 
Shell Oil Company, Inc., Houston, Tex. 
1948 ASME Petroleum Division Conference 
paper No. 48—-PET-4 (mimeographed). 


A considerable amount of detailed 
study and thought, design, and field 
testing of various means of achieving 
the desired results has gone to bring 
work on drilling controls to their present 
status. Upto the present, however, the 
results of this study and work have not 
been recorded except in improvement in 
machine performance. This paper is 
not primarily intended to be an evalua- 
tion of the results of automatic-con- 
trolled versus hand-controlled drilling, 
but it is fele that the subject is of major 
importance in reducing drilling costs 
and that all those factors which have 
been considered, and the analyses of the 
problems, should be placed on record. 

It is pointed out that the hardest 
part of this work has been to study ac- 
tion and reaction of various controller 
machine parts on the well and piece to- 
gether a reasonably accurate technical 
picture of the requirements of the job. 
The next most difficult job, with little 
previous experience, was to study and 
understand complex control instruments 
of various types and place them in the 
picture. 


It has long been recognized that the 
maintaining of constant loading on 
drilling bits will result in more footage 
per bit and more footage per unit of 
time, all other factors being equal 
The result is fewer round trips with their 
horsepower-hours, wear and tear on 
rigs, etc. 

The best of hand-feed brake levers is a 
poor substitute for full-automatic con- 
trol, since worn brakes creep off and 
either ‘‘drill off’’ or ‘‘pile on’’ weight. 
Most are worse than this in that they 
frequently drop off from 1/4 to 1/2 a 
drum revolution suddenly when worn. 
It is physically impossible for a man to 
feed constantly for long time periods, 
just as it would be on a lathe or other 
machine tool. 

With automatic control, the driller 
can watch his drilling rate chart and 
his other drilling symptoms and adjust 
his feed weight and rotating speeds to 
obtain the best possible results. By 
making constant one of his drilling 
variables, i.e., the weight on the bit, 
the rotary speed automatically steadies 
down in any given formation and the 
table behavior becomes a very sensitive 
indicator of formation changes and types. 
The penetration rate indicator, or re- 
corder, in most cases gives a clear gra- 
phic story of a bit becoming dull and 
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AUTOMATIC ELECTRIC BIT-WEIGHT CONTROL 


can save many additional hours ‘‘hop- 


ing the bit will make a few feet more.’ 


Mechanical Controls for High-Pressure 
Oil and Gas Wells, by J. Ward, Humble 
Oil & Refining Company, Houston, Tex. 
1948 ASME Petroleum Division Conference 
paper No. 48—PET-5 (mimeographed). 


High-pressure oil and gas wells, es- 
pecially those located in remote or 
hazardous areas, require the use of 
special devices to control or stop pro 
duction automatically or by remote con- 
trol in the event of an emergency. The 
increasing number of high-pressure wells 
completed in inland or offshore waters, 
where the possibilities of damage to 
equipment are great, create a real need 
for control equipment of this type. 

Oil and gas wells which have been 
completed in bays or other inland waters 
present an outstanding example of the 
need for these controls. In addition to 
the severe potential damage to facilities 





SECTIONAL VIEW OF A PISTON-OPERATED 
FLOW-LINE SAFETY VALVE 


from the effects of corrosion, there is 
considerable danger of damage resulting 
from collision with boats or other float- 
ing objects. The current trend toward 
increasing operations in the open and 
unprotected waters of the continental 
shelf presents the same type of problems 
in greater magnitudes 

These special mechanical controls dis- 
cussed in the paper are divided into two 
general classifications, subsurface and 
surface controls, according to their 
location in the well and flow-line ar- 
rangement. Those controls which are 
installed within the well tubing and are 
generally used to regulate rates of flow, 
regulate pressures, or to operate as auto- 
matic shutoff devices when predeter- 
mined conditions occur within the tub 
ing are designated as subsurface. The 
principal use of automatic surface con- 
trols is usually to obtain a safety shut- 
off or to maintain remote control of the 


well 


Field Control of Oil Field Pumping 
Equipment, by J. N. Gregory, Shell Oil 
Company, Long Beach, Calif. 1948 ASME 
Petroleum Division Conference paper No. 
48—PET-6 (mimeographed) 


The conditions faced by an oil pro- 
ducer in accomplishing continuous opera- 
tion of surface pumping equipment 
without frequent attendance are out- 
lined. The construction and applica- 
tion of devices to perform routine serv- 
ices on oil-well pumping equipment are 
described and particular attention is 
directed toward eliminating the serv- 
ices which ordinarily must be per- 
formed at frequent intervals. The need 
for a preventive maintenance program is 
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outlined and the instruments and tool 
which may be used in such a progran 
are explained. Certain devices for use a 
problem wells are discussed, and th 
value of operating procedures which con 
sider routine service, preventive main 
tenance, and corrective measures i 
indicated. 

Oil wells may be considered to fal 
into one of three categories; wells whic 
should produce to capacity continuous! 
stripper wells which will produce to 
capacity without continuous operation 
and wells with an allotment which is 
capacity Or 
Most 
at Capacity is 
ultimate yield 


less than the productive 
these, the first is of the 
since full-time operation 
necessary if the greatest 


concern 


is to be realized, and to the cost of mak 
ing repairs must be added the loss that 


may occur when production ceases 


Thus the operator must select equipment 


capable ot producing the well to ca 
pacity with enough allowance for normal 
wear so that an excess amount of time will 
not be required to replace worn parts, 
and he must also organize a service and 
maintenance routine which will assure 
continuous operation efficiently 

If down time through failure is to be 
avoided, equipment must be kept in good 
operating condition and imminent failure 
should be determined before a breakdown 


} 
; 


occurs. Three types of maintenance and 
repair service are required if the surface 
equipment is to be kept in first-class 
shape; routine service at frequent inter- 
vals to determine that the wells are 
pumping properly, to perform miscel- 
laneous services such as adding oil and 
water to gas engines and lubricants to 
bearings, and to gage production rates; 
preventive maintenance at frequent inter- 
vals to'determine engine performance and 
to inspect for worn or loose parts which 
may result in breakdown; and repair 
work as requirea to overhaul engines and 
replace faulty parts. There is no master 
plan which may be adapted to fit all 
conditions or fields, but if adequate pre- 
ventive maintenance is inaugurated and 
devices are installed to do as much of the 
routine services as practical, it will be 
found that the time and work involved 
in pumping and down time from failure 
will be relatively small. A number o 
devices which have been developed to 
perform various services on oil-well 
pumping equipment are listed with 4 
brief description of their construction 
and function. 


Pressure Surges in Pipe Lines, by E T. 
Skinner, Oklahoma A&M College, S:ill- 
water, Okla. 1948 ASME Petroleum [ \vi- 
sion Conference paper No. 48—PE '-7 
(mimeographed). 
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surging in lines is a 
confronting com- 
Surges May create pres- 


Pressure 
problem 


pipe 
pipe-line 
panies today 
ures more than double the operating 
pressure of the pipe line. These pres- 
sure surges may, in addition to causing 
guipment failure by vibration and 
fatigue, cause destruction of equipment 
ind endanger human lives 

\ pressure surge is a shock wave pro- 
duced by the sudden incrgase or decrease 
The pheno- 
referred to as water 


of the velocity of a fluid 
menon is usually 
hammer 
Pipe-line pressure surges may be one 
of three types classified by cause, (1 
pressure surge due to valve closure, (2 
pump-suction line pressure surge due to 
into the pump 
pump discharge-line 


interruption of flow 
cylinders, and (3 
pressure surge due to action of pump 
pistons 

Surges due to valve closure may be 
minimized by controlling the rate of 
valve closure. The rate should be well 
down in the slow-closure region unless 
some other means of surge relief is pro- 
vided 

Surges of the other two types must be 
prevented from getting in phase. This 
is done by controlling the revolutions 


uction and discharge lines. Common 


per minute of the pump and length of 
5 
headers are usually placed as close to the 
pumps as possible to reduce the pos- 
sibility of phasing 

All three types of surges can be re- 
lieved by the use of open surge tanks. 
Open surge tanks are open to the at- 
mosphere 

Another device suitable for relieving 
all three types of surges is the closed or 
pressure surge tank. There are several 
variations of this type of surge tank and 
they are discussed individually in the 
paper. 

The use of interference waves is also a 
suggested possible solution for the prob- 
lem of pressure surges 


Fully Automatic Electric Powered Crude 
)il Gathering Stations, F. H. Warren, 
hio Oil Company, Findlay, Ohio. 1948 
SME Petroleum Division Conference paper 

). 48—PET-8 (mimeographed). 


\n automatic electric-powered pump- 
ins station is described in this paper. 

n air separator was installed in the 
gravity line from the field in order to 
take care of those cases when air is 
acc'dentally drawn into the lines. The 
Separator tank is 5 ft in diam and 7 ft 
hip 1, having a partition plate extending 
approximately 41/2 ft up from the bot- 
ton dividing the separator into two 
oil ight compartments. A small Roots- 
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SCHEMATIC ARRANGEMENT OF EQUIPMENT 


Connersville blower driven by a 3-hp 
motor, was connected to the top of the 
air separator to pull out any air that 
might accumulate. A rotary transfer 
pump of approximately 200 bbl per hr 
capacity driven by a 5-hp motor was in- 
stalled to pump the oil from the air 
separator to a 5000-bbl storage tank. 
A 4 X 6-in. pump, driven by a 20-hp 
motor, became the discharge pump 
On the more recent instaflations, a sump 
has been added with a small-capacity, 
float-controlled sump pump. In cas: of 
excessive leakage, such as a blown gas- 
ket, the sump will fill up and cause a 
second float to shut down the entire 
station. All motor controls and elec- 
trical equipment are of the open type and 
are installed in a vaportight room. 

The first automatic electric field sta- 
tion went into operation in December, 
1945. Production handled by this sta- 
tion has increased from approximately 
600 bbl to over 2000 bbl per day. The 
original 20-hp motor has been replaced 
by a 30-hp motor and the pump speeded 
up from about 70 bbl per hr to approxi- 
mately 140 bbl per hr. 

The automatic electric stations have 
been much more economical than the 
older type of station, utilizing engine- 
driven pumps. In most cases the power 
cost has been less than the cost of fuel, 
lubrication, and repairs of engine-driven 
pumps. There has been a slight re- 
duction in man power. The district 
gager's job has been made easier because 
oil comes out of the lease tanks much 


faster. Evaporation loss has been re- 
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duced considerably. The first cost of the 
stations is quite reasonable and mainte- 
nance expense has been very low. 


Pressure Surges and Vibration in Re- 
ciprocating Pump Piping, by J. W. 
Squire, Stanolind Pipe Line Company, 
Tulsa, Okla. 1948 ASME Petroleum Divi- 
sion Conference paper No. 48—PET-9 
‘mimeographed). 


For pumping crude oil at the lower 
pressures (up to 900 psi), sufficient in- 
formation is available for proper design 
of a piping system to avoid undue me- 
chanical vibration. The design of low- 
speed duplex and triplex horizontal 
pumps is satisfactory at the lower pres- 
sures. The use of equalizer lines for 
two or More units on one system is a 
satisfactory practical solution at lower 
pump speeds and pressures. 

The design of high-speed short-stroke 
pumps (175 rpm and greater) to handle 
large quantities of crude oil is not suffi- 
ciently worked out to avoid probability 
of breakage difficulties in the pump or 
piping. These factors become more im- 
portant at the higher pressures now 
used. 

The varying-grade crudes pumped, the 
use of a smaller number of large-capacity 
pumps, and the higher design pressures 
encountered on a modern pipe-line system 
complicate the proper design of a high- 
speed multicylinder pump. Solutions 
to these difficulties are being worked 
out in actual field installations at the 
present time. It has not been found 
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practical for the pump companies to set 
up laboratory installations for the size 
units used in a modern pipe-line pumping 
station. 

The higher frequencies produced by 
the pump as pressure surges do not unduly 
complicate the problem of piping design. 
Avoidance of sharp discontinuities in 
the piping system and concentrations of 
mass or unsupported piping sections 
should result in a satisfactory piping 
system. The use of air chambers is not 
justified at surge frequencies above 20 
cps 

The general requirements for suitable 
equipment for pressure surge and vibra- 
tion measurements have been fairly well 
established. There should be no undue 
difficulties in setting up such a system 
with the exception of locating a pressure 
gage with suitable characteristics. 

Several systems on the market for 
determining pressure variations have 
been studied for use in this work. These 
have consisted mostly of systems designed 
primarily for engine characteristics meas- 
urements and are not believed suitable 
for this application. 





Filtration of Fuel and Lubricating Oils 
Used in Internal-Combustion Engines, 
by F. L. Townsend, Chicago, Ill. 1948 
ASME Petroleum Division Conference paper 
No. 48—PET-10 (mimeographed). 


The internal-combustion engine pre- 
sents the most difficult problem of keep- 
ing the lubricating oil free of abrasive 
material. Excessive wearing of pistons, 
rings, and cylinder liners is noticed in 
internal-combustion engines. This ex- 
cessive wear is accompanied often with 
high fuel and lubricating-oil consump- 
tion. This wearing forms small par- 
ticles of metal which mix with carbon 
from unburned fuel and partially burned 
lubricating oil and makes a gummy de- 
posit which is the cause of ring stick- 
ing. It is essential, also, to filter the 
fuel oil as a means of maintaining cor- 
rect injector operation. 

The contaminants or particles which 
form the deposits in the oil passages and 
inside an engine are the results of sedi- 
mentation and area of the size of par- 
ticles which may be removed by filtra- 
tion. Additives in the oil keep these 
small particles in suspension and pre- 
vent them from forming on the inside 
of the engine. Filters using absorptive 
elements are recommended for filtration 
of additive oils. 

High flow rate through a filter is ob- 
tained by connecting the filter in the 
engine lubrication system as full flow, 
that is, the entire output of the lube-oil 
pump will flow through the filter shell. 


Such a method is also called the shunt 


method. 
Filters connected as full flow should 


have a by-pass relief valve in the filter 


elements or installed in the filter shell 


which acts as an automatic pressure-relicf 


valve. 

Lube-oil filters should be connected as 
close to the engine as possible as hot oil 
tends for better filtration. 

Cotton waste has proved quite satis 
factory for many years as a filter medium 
The cotton waste should be of the long- 
fiber, unbleached type. Waste which 
contains fibers of rayon and scrap mate 
rials should not be used. As cotton 
waste has an affinity for moisture the 
cotton-waste-type filter does much in 
maintaining a low neutralization num 
ber of the oil by preventing the moisturc 
content of the oil from mixing with the 
sulphur content of the oil. 

In general, the application of oi! 
filters to an engine is to maintain a clean 
Operating engine. There is no great 
problem of filtering oil but to keep an 
engine clean effectively does present the 
problem of selecting an oil, filter of such 
size which will remove foreign matter 
from the oil at the rate it is formed 
It is also necessary to clean the filter 
when the dirt formation in the oil starts 
to accumulate beyond the dirt-holding 
capacity of the filter 


Wood Technology 


An Educational Program For Wood- 
Using Industries, by L. A. Patronsky, 
School of Forestry and Conservation, Uni- 
versity of Michigan, Ann Arbor, Mich. 1948 
ASME Wood Industries Division Conference 
paper No. 48—WDI-10 (mimeographed). 


There is a decided need for profes- 
sionally trained men in an industry 
which finds that wasteful and hap- 
hazard methods of production must be 
replaced by precision manufacturing of 
parts to climinate hand fitting. Many 
gluing and finishing problems that now 
plague the wood-using industry could 
largely be climinated through testing 
and evaluating the quality of raw mate- 
rials, careful control of the manufactur- 
ing processes, and humidity control in 
certain areas of the factories. 

The wood-using industries have not, in 
the past, delved deeply into the inherent 
properties of their raw material. They 
have used it much the same as have 
generations past, disregarding the great 
possibilities which technological ad- 
vancement could give them. 

The wood-technology curriculum of 
the University of Michigan is designed 
to train men as engineers using wood as 
the raw material. The course offered 
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covers subjects such as structure, physi 
cal and mechanical properties of wood 
machine design, the gluing of wood, and 
in general, it prepares men to further 
through research, technical knowledge o 
wood as a raw material and its efficient 
utilization in industry. 

The wood-utilization laboratory at th« 
University is used to extend basic know! 
edge about wood and to apply tha 
knowledge in ghe solution of problems 
encountered by wood-products manufac 
turers. Projects for industry are cor 
tracted for by the Engineering Researc! 
Institute of the University and th 
work is supervised by the wood tech 
nology faculty members. The actual! 
research is done by a staff employed by 
the Engineering Research Institute 

Close co-ordination between education 
and industry is bound to result in educa 
tional programs that provide adequately) 
trained men, capable of becoming leaders 
inindustry. To effect such co-ordination 
for students in wood technology, the 
School of Forestry and Conservation, 
together with the National Associa 
tion of Furniture Manufacturers, plan 
ned a summer session at the University of 
Michigan Extension Center at Grand 
Rapids, which includes intensive trai: 
ing in all phases of the furniture industry 
from the planning of a new design to the 
shipping of the finished picce. 
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HE February, 1949, issue of the 
Transactions of the ASME contains 
the following: 





Fuels Performance at Port Washington 
Station, W. A. Pollock (48—SA-7 
Combustion Studies Using the Golay 
Photothermal Detector With an Infra 
red Monochromator, J. T. Agnew (48 

SA-16) 

Performance Criteria for 
placement Pumps and Fluid Motors, 
W. E. Wilson (48—SA-14) 

Response Characteristics of Thermomc tet 
Elements, A. J. Hornfeck (48—IIRD 2 
Designing for High-Frequency Induction 
Hardening, J. T. Temin (48—SA-32 
How Forging Acts to Enhance Mc:al 
Properties, E.O. Dixon and E. J. Fo'ey 

(48—SA-60) 

Shielded Thermocouples for Gas Tur 
bines, A. I. Dahl and E. F. Fiock (4 
SA-29) 

Progress Report No. 2 on Tool-C 
Interface Temperatures, K. J. Trig 
(48—SA-51) 

Automatic Control of Turbojet Engi, 
C. §. Cody (48—AV-3) 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Straight-Sided Splines 


ComMMENT By R. L. Corra! 


In the design of 10 and 16-spline fit- 
tings noted by the author,? it is impor- 
cant that the depth of the key be con- 
trolled so that the hob can be made to 
produce the spline by the generating 
action 

Heat-treating technique probably will 
be developed by either the induction- or 
flame-hardening process, which will 
practically eliminate objectionable dis- 
tortion in hardened spline shafts. The 
involute spline would be better adapted 
for this field of application than would 
the straight key spline, owing to the 
buttressed core which would follow the 
contour of the tooth. The absence of 
clearance undercut also would favor the 
involute-type spline 

This hardening equipment would carry 
the work vertically through the heating 
zone into the quenching bath with timing 
control to produce specified results. 
Similar equipment is now in operation. 


ComMMENT BY H. S. Sizer* 


One of the questions recognized by 
the author and raised at several points 
in his paper is ‘“‘Where, in practice, 
would straight splines be used in prefer- 
ence to involute splines?”’ 

Straight-spline members can be hard- 
ened and then ground for a minor-diame- 
ter fit. Many companies are now grind- 
ing such splines and the operations 
can be performed on common grinding 
machines (surface and hole grinders) 
The grinding of involute splines is not a 
production operation and, at present, 
the advantage of straight over involute 
splines lies in the possibility of grinding 
hardened parts. Now, since straight 
sp! nes with key or major-diameter fits do 
not offer the advantage of grinding, the 
writer's first recommendation would be 
the: such bearing fits be dropped from 
the proposed standard for straight 
splines 

' \fachine Tool Engineer, Barber-Colman 
Company, Rockford, Ill. 

* ‘Straight-Sided Splines,” by J. B. 
tage, MecHanicaL ENGINEERING, vol. 
ptember, 1948, BP. 738-742. 

-ar Engineer, Brown & Sharpe Manu- 
re. Providence, R. I. Mem- 


In general the great demand for 
straight splines has been centered on the 
6-key series with a minor-diameter fit. 
Thus, it would seem that a standard 
for straight splines might be limited to 
6 keys and that the 10 and 16-key series 
could be dropped. The involute-spline 
standard is generous in its offering of 
more than 4000 different splines, and for 
those cases of infrequently used straight- 
sided splines we should have no hesita- 
tion in recommending the substitution 
of an involute spline or of declaring such 
straight-sided splines ‘‘specials’’ outside 
the scope of the proposed standard 

A final recommendation would be to 
use three classes of fit rather than the 
five now proposed. Again, we would 
be forcing designers to use specials 
when they wanted extreme press fits 
or very free fits. This is desirable for 
in broad purpose a standard should 
discourage the use of odd sizes or fits 
rather than encourage their use by 
setting them up as standard splines. 

Limiting the number of keys to 6, 
adopting a_ single minor-diameter 
bearing, and using three classes of fit 
instead of five would reduce drastically 
the number of splines to be listed in the 
proposed standard. Since it would also 
give a drastic reduction in the tools and 
gages required to produce standard 
splines, it is believed that such a move 
would be approved by machine-tool 
builders and most small shops. 


ComMMENT BY A. H. Burr‘* 


While the usefulness of the author's 
tables on the comparative torque capaci- 
ties of hollow and splined shafts is read- 
ily understandable, in certain cases the 
tables may give rise to excessive factors 
of safety. In use of the tables a tabulated 
torque is divided by a stress-concentra- 
tion factor, read from a chart, when there 
is a shoulder in the shaft adjacent to the 
spline. This division considerably re- 
duces the torque capacity. The instruc- 
tions for use of the chart would imply 
that the stress-concentration factor is to 
be applied under all circumstances of 


‘Head, Department of Machine Design, 
Cornell University, Ithaca, New York. Mem. 
ASME. 
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loading, whether the torque is steady, 
repeatedly applied from zero to a maxi- 
mum in one direction, or completely re- 
versed. 

Many designers consider that for duc- 
tile steels the stress concentration does 
not contribute to failure under conditions 
of steady loading, that for complete 
reversal of loading the strength is reduced 
to a value found by dividing the steady- 
load strength by the stress-concentration 
factor, and that for intermediate condi- 
tions of load variation, the stress-concen- 
tration factor need be applied to the vary- 
ing component but not to the steady com- 
ponent or mean value of the load. For- 
mulas expressing these considerations 
were discussed by Soderberg.® For torque 
loading only, the equation solved for 
torque capacity is 

Sey a3 1+R 
eo ae 
1+ LR sy 


sf 


ae 


where k is the stress-concentration factor 
under torsional shear, # is the factor of 
safety, d is the shaft diameter, s,, and s,, 
are the shear yield-point and endurance- 
limit values, respectively, T,, is the 
steady-torque capacity, and R is the 
ratio of the variable to the mean-stress 
component or, in terms of maximum and 
minimum torques, R = (Tmax — Tmin) 
(Tmax + Tmin). For steady loading R= 0, 
for repeated loading from zero to a maxi- 
mum R = 1.0, and for complete reversa! 
of loading R = = and 


1 5,, 74° 


kn 16 


Torque loadings are not completely re- 
versed in many shafts which turn con- 
tinuously in one direction. For a stress- 
concentration value of 2.0 and a ratio 
Sey/See = 1.2, the foregoing equations in- 
dicate the torque capacities under the re- 
peated-loading condition R = 1.0 and 
the reversed-loading condition R = «~, 
to be, respectively, 59 per cent and 42 per 
cent of the capacity under steady loading 
R = 0. Probably for many shafts the 
torque condition approaches the steady 


§ “Working Stresses,’ by C. Richard Soder- 
berg, Design Data Section, Journal of Applied 
Mechanics, Trans. ASME, 1935, p. A-108; also 
‘Factor of Safety and Working Stresses,"’ by 
C. Richard Soderberg, Trans. ASME, vol. 52, 
part 1, 1930, paper APM-52-2 
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condition at which the capacity ap- 
proaches 100 per cent. Thus the practice 
of the author's company relative to fillets 
would appear to be excessively conserva- 
tive if applied to shafts in general. On the 
other hand, if at the fillet there exists 
the possibility of unpredictable bending 
stresses, completely reversed each shaft 
revolution, direct division of the steady- 
torque capacity by a stress-concentration 
factor may be desirable even for steady- 
torque conditions. 


AUTHOR’s CLOSURE 


Regarding the comments by Mr. Cotta, 
it should be kept in mind that if the 10 
and 16 straight-sided fittings are de- 
sired, they can be produced with cutters 
instead of hobs but probably in the near 
future the involute type of spline will be 
substituted. 

Mr. Sizer is probably right that the 
introduction of the involute splines has 
greatly reduced the necessity for the key 
fit or major-diameter fit in the straight- 
spline series and probably the 10 and 


16-key series could be dropped The 
author, however, does not recommend 
the three classes of fit rather than the 
five, as we have found that the three 
classes of fit do not cover all the uses 
to which the straight-sided splines are 
put. 

Replying to Professor Burr's remarks, 
it should be kept in mind that the four 
tables, Figs. 6, 7, 8, and 9, were compiled 
by several of the engineers of our plant 
for the guidance of the engineers and de- 
signers in our Engineering Department 
They were largely a compilation of exist- 
ing data at that time (about 1931). They 
are largely based on a table by C. W. 
Spicer published as an SAE data sheet in 
1918 and a paper also by C. W. Spicer, 
“Torsional Strength of Multiple-Splined 
Shafts," published in the Transactions 
of the Society of Automotive Engineers, 
1921, page 391, part I, and modifying 
factors taken from a paper, ‘*Torsional- 
Stress Concentrations in Shafts in Circu 
lar Cross-Section and Variable Diame- 
ter,"’ by Lydik S. Jacobsen, published 
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in the Transactions of The America: 
Society of Mechanical Engineers, 1925 
page 619. We would like to emphasiz 
that in our plant we are never dealin 
with steady torques, and a stress cot 
centration is dangerous. From our ex 
perience we know that our procedur 
does not lead to excessive factors « 
safety, since we still do have breakages 
The formulas given by Professor Burr ar 
those recommended by Westinghous 
engineers of the East Pittsburgh Work 
for the determination of factors of safet 
when the cross section is not complex 
as in a circular shaft or prismatical bat 
These formulas were never recommende 
for general application. Sometimes w 
calculate the torsional stress in the fillet 
directly and in that case, we use Son: 
tag's analytical formula 
which is in very close agreement with tl 


a ppre yximate 


exact solution 
J. B. Armitaci 


§ Vice-President in charge of Engineering 
Kearney & Trecker Corporation, Milwaukee, 
Wis. Mem. ASME 





REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


Frontiers of Flight 


The Story of NACA 
Research. By George W. Gray. Alfred A. 
Knopf, New York, N. Y., 1948. Cloth, 
6 X 9'/s in., illus, diags., ix and 362 pp., $6. 


REVIEWED BY JOHN ALDEN Briccs! 


EORGE WILLIAM GRAY, author 

of ‘‘Frontiers of Flight,’’ has been 
writing about the advance of science for 
the past twenty years. Among his books 
which have received a wide acceptance 
are ‘‘New World Picture,’* ‘“The Advanc- 
ing Front of Science,’’ ‘‘Education on an 
International Scale,’’ ‘“‘The Advancing 
Front of Medicine,"’ and ‘‘Science at 
War.” 

The outstanding characteristic of 
Gray's works is the fluidity and reada- 
bility of his style in which he presents 
scientific facts and theories in a manner 
which even the layman can readily un- 
derstand. Gray has that rare quality of 
making even the most complicated theo- 
rem interesting and plausible. 

It was his book *‘Science at War,"’ pub- 
lished in 1943, that brought him to the 


FRONTIERS OF FLIGHT: 


+ Secretary, The Wings Club, Inc., New 
York, N. Y. 


attention of the executives of the Na- 
tional Advisory Committee for Aero- 
nautics who commissioned him to write a 
history of the NACA. Gray worked 
closely with all sections of the NACA for 
the better part of three years in writing 
this interesting book. 

“Frontiers of Flight’’ is the story of the 
NACA from its founding in 1915 up to the 
present. It presents the significant con 
tributions of this body in fundamental 
aircraft research without which the 
astounding aircraft production of 
World War II would never have been 
achieved. 

This is not a complete history of all 
aeronautical research but a selection of 
some of the outstanding results of the en- 
tire program. It is the story of tremen- 
dous expansion of the original small body 
at Langley Field, Virginia, in 1917, to its 
present size with additional huge labora 
tories; the Ames Laboratory at Moffett 
Field, California, and the Flight Propul- 
sion Research Laboratory at Cleveland, 
Ohio. 

Gray takes up the development of the 


wind tunnels and other tools necessary 
to the new ficld of aeronautical researc! 
the effects of hydrodynamics as well a 


f 


aerodynamics, and the necessary comp: 
mise between the two; compressibility 
and the sonic barrier; new airfoils an 
bodies; the problems of stability and ¢ 

load-factor problems, structural 


propeller development, 


trol; 
problems, 
ciprocating-engine development includ- 
ing fuels, lubricants, and metallurgy; 
propulsion; use of heat against ice, and 
its corollary, reirigeration against high 
temperatures irduced by air friction 
and finally transonic and _ supers: 
flight 

On the surface one might think t 
the subjects listed would be of int 
only to a technician. That this is sot 
true is a tribute to Gray’s skill in presen 
ing his subject. As, for example, in his 
chapter on “‘Speed,"’ in which the sonic 
barrier is discussed, the often perplexing 
use of Mach number is thus explai: ed 
‘A plane is traveling 409 mph at 36.0 
feet. The speed of sound at 36,000 fect 1s 
660 mph, and by calculation 409 is 62 pet 
cent of this. The speed of the plar> is 
thus 62 per cent of the speed of sounc , of 
Mach number 0.62."" 
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In explaining the sonic barrier Gray 
satisfactorily states, ‘You may wonder 
what sound waves have to do with it. 
Why should they condition aircraft per- 
formance? The answer is that the speed 
of sound is the speed of pressure propaga- 
tion. As the airplane pushes forward, 
it compresses the air, sets up pressure 
waves which travel out in all directions 
at the same rate—and this rate is the 
speed of sound.”’ 

He continues “*. . . As the speed of the 
plane is increased, the pressure changes 
grow more violent, but the speed of the 
pressure waves remains the same at any 
given altitude. At an aircraft speed of 
400 mph, the message travels 260 miles 
faster than the airplane, at 600 mph for 


the plane the pressure waves are only 60 
miles faster.’ 

It becomes readily apparent then, that 
the sonic barrier is that point where the 
airplane trys to push through the pressure 
waves it is sending out. 

‘Frontiers of Flight’’ should appeal to 
a very wide segment of the scientific 
world. The fundamental research pur- 
sued by the men of the NACA is universal 
and applicable to all fields of science. 
Furthermore, it should appeal to every- 
one in the rapidly expanding field of 
aeronautics. 

George Gray has done the world a 
great service in presenting the story of the 
NACA which, in the larger sense, is also 
the story of aviation 


Light Metals in Structural] Engineering 


Light Matas in StructuraL ENGINEERING. 
By L. Dudley. Temple Press Ltd., London, 
E.C.1., England, The Macmillan Co., New 
York, N. Y., 1947. Cloth, 5'/2 X 8'/z, 
illus., 216 pp., $6.50. 


Reviewep By J. F. Youn? 


HIS book is written as a text for 
practicing engineers and draftsmen 
It is especially appropriate in helping to 
fill the need for information relating to 
the ever-growing application of light 
metals in industry 
The presentation follows the classical 
topics of strength of materials with some 
discussion of structures. In addition two 
chapters are devoted to the mechanical 
properties of materials, one to the prop- 
ertics of aluminum and magnesium, and 
one to comparison of the properties of 
other materials of engineering with those 
of the light metals 
he coverage, particularly of the 
chapters on strength of marerials, is of 
* Engineer, Advance Engineering, A&M 


Dept., General Electric Company, Bridgeport, 
Co Jun. ASME. 


the elementary type. Many practical 
cases are reviewed, application data are 
included, and the manner in which prop- 
erties of light metals affect application in 
various structural forms is discussed. 
Some calculus is used where necessary. 

Probably of greatest value to the prac- 
ticing engineer are the many practical 
examples incorporated with cach topic. 
These should be of considerable assistance 
to those who refer to and apply strength 
considerations but seldom 

The book is typical of English works 
in its conciseness and clarity. Perhaps 
of a disadvantage to engineers in the 
U.S.A., however, is the usage of English 
notation instead of the standard nomen- 
clature more familiar in this country. 

It is believed by the author that the 
book will be especially useful to two 
groups—the engineer with basic training 
but with limited knowledge of the pos- 
sibilities of light metals and those having 
practical experience in materials who 
lack the knowledge of the strength of 
materials which will aid application. 


Rocket Development 


Liquid-Fuel kocket 

By Robert H. God- 
rd, edited by E. C. Goddard and G. E. 

P-ndray. Prentice-Hall, Inc., New York, 

N. Y., 1948. Cloth, 53/4 X 9 in., illus., 
and 291 pp., $6.50. 


Ro.xet DeveLopMENT: 
Kesearch, 1929-1941. 


Kevigewep By James R. Ranporpx® 


\R. GODDARD'S leadership in the 
development of rockets has long 
bee: recognized. His career is an out- 
star ‘ing example of what private initia- 
tive can do to develop a new invention, a 
new branch of engineering, and a new in- 
fessor, Pratt Institute, Brooklyn, N. Y. 

Mem. ASME 


dustry, thereby giving a free country a 
long head start over any dictatorship. 

The foreword by Harry F. Guggen- 
heim, and the introduction by the editors 
tell of Dr. Goddard's earlier work, of 
his later work with the Navy, results of 
which are still secret, and of the vast 
amount of material left behind at his 
death in 1945. This material is being 
made available for technical and _his- 
torical research, and for publication. 

All but the last chapter of the book 
consists of Dr. Goddard's own condensa- 
tions of his notes, describing experi- 
mental work on liquid-fuel rockets be- 
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tween 1929 and 1941. The last chapter 
was prepared by the editors, following as 
closely as possible his style and his tech- 
nique in summarizing the results of his 
work. 

In 1929 Col. Charles A. Lindbergh be- 
came acquainted with Dr. Goddard's 
work, and was instrumental in securing 
the financial support of the late Daniel 
Guggenheim. This enabled Dr. Goddard 
to expand his activities, first at Camp 
Devens, Mass., and later at Roswell, 
New Mexico. He had already built a 
rocket using gasoline and liquid oxygen 
and had made flight tests of it. His 
work from then on consisted in the per- 
fection of this design. 

There were many difficulties. Com- 
bustion-chamber temperatures ran into 
thousands of degrees. Liquid oxygen 
boils at nearly three hundred degrees 
below zero. Rockets must be very 
light, yet strong. They need control of 
far greater precision than that of a tor- 
pedo, and their operation must be wholly 
automatic. Destructive and dangerous 
explosions are the normal results if things 
go wrong. All these difficulties were 
patiently dealt with as they, arose, and 
the results are set down in this book, the 
good and the bad together, for the guid- 
ance of future experimenters. 

The Germans followed the published 
results with great interest, and the reader 
familiar with their work will notice that 
Dr. Goddard was far ahead of them in the 
development of all of the types they used. 
Here are the beginnings of the V-1 or 
‘buzz bomb,’’ and here also the begin- 
nings of the long-range pump-fed V-2. 
The only improvements the Germans 
made in the latter were the use of graph- 
ite steering vanes, and the use of hydro- 
gen peroxide to operate the turbine for 
driving the pumps. 

The editors are also distinguished in 
the field of rocket development. Esther 
C. Goddard, Dr. Goddard's wife since 
1924, was his most valuable assistant. 
She is an honorary member of the 
American Rocket Society. G. Edward 


Library Services 


NGINEERING Societies Library 

books may be borrowed by mail 
by ASME Members for a small han- 
dling charge. The Library also pre- 
pares bibliographies, maintains search | 
and photostat services, and can provide 
microfilm copies of any item in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cieties Library 29 West 39th Sr, 
New York 18, N. Y. 











Pendray is one of the founders of the 
American Rocket Society, and is one 
of its directors. He is the author of the 
well-known book, “‘The Coming Age of 
Rocket Power,’’ and of many articles 
in this field. He is consultant on rockets 
for the Daniel and Florence Guggenheim 
Foundation, of which Harry F. Guggen- 
heim is president. 





Books Received in Library 


ComMon SENSE IN StgEL TREATING. By W. 
R. Bennett, author and publisher, Brattleboro, 
Vt., 1948. Leather, 5'/4 X 7'/2 in., 86 pp., 
$2. This small book is presented for the pur- 
pose of solving the difficulties constantly turn- 
ing up in the daily life of the man whose duty 
it is to harden steel. It deals with specific 
problems causing trouble, points out dangerous 
steps, and advises methods to eliminate them 
entirely, thus preventing the recurrence of 
similar situations. 


Fioops, THerrm HyprotoGcy aNnp ConTROL. 
By H. K. Barrows. McGraw-Hill Book Co., 
Inc., New York, N. Y., Toronto, Canada, 
London, England, 1948. Cloth, 6 X 91/4 in., 
432 pp., illus., charts, maps, tables, $6.50. 
This book considers the basic features of flogd 
hydrology and their application to the prob- 
lems relating to cunealll pointes: Somewhat 
detailed descriptions are given of the more 
important great floods in the United States 
and their resulting damage. In addition co 
the analysis of the use of reservoirs for flood 
control, the features of local flood-protection 
work are discussed. A group of typical prob- 
lems relating to flood-control projects is ap- 
pended. 


GEOGRAPHICAL DisTRIBUTION OF ENGINEER- 
ING ReSBARCH AND RELATED INDUSTRIES IN THE 
Unirep Sratss. Technical Publication No. 
481. By H. M. Conway, Jr. Southeastern 
Research Institute, Atlanta, Ga., January, 
1948. Paper, 8'/2 X 11 in., no pagination, 
diagrams, charts, maps, tables, $2. Surveying 
the research establishments of the nation, this 
volume affords a basis of comparison of engi- 
neering research and development activity in 
various sections of the country. It appraises 
the present distribution of activity, analyzes 
the causes, and suggests means by which un- 
desirable conditions can be minimized in the 
tucure. 


Hicu-Sprep AgropyNamics. By H. W. 
Sibert. Prentice-Hall, Inc., New York, N. Y., 
1948. Cloth, 5'/2 &K 81/2 in., 289 pp., dia 
grams, charts, tables, $6. Dealing with both 
the subsonic and supersonic ranges, this book 
analyzes the various aspects of the flow cf a 
compressible fluid past a solid body. The ef- 
fects of certain wing types and of high air- 
plane Mach numbers on airplane performance 
are discussed. A knowledge of the calculus 
and elementary aerodynamics is the minimum 
prerequisite. 


INTERNAL ComsusTion Enoine. By C. F. 
Taylor and E. S. Taylor. Revised edition. 
International Textbook Company, Scranton, 
Pa., 1948. Clorh, 6 X 91/, in., 339 pp., illus., 
diagrams, charts, tables, $4.25. In the re- 


vised edition of this basic text the authors have 
clarified and amplified the subject matter. 
Recent experimental data have been included. 





Most important changes are found in che 
chapters on friction, air capacity of 4-stroke 
engines, 2-stroke engines, and engine per- 
formance. A discussion of the basic prin- 
ciples of gas turbines and jet engines has been 
added as a fina] chapter 


Introduction to Gas-TurRBINE AND JeT-PRo- 
PULSION DesiGn. By C. A. Norman and R. H. 
Zimmerman. Harper & Brothers, New York, 
N. Y., 1948. Cloth, 6 X 9'/2 in., 286 pp., 
illus., diagrams, charts, tables, $5. Designed 
for the beginner in the field, this volume Seals 
with gas turbines for stationary, aircraft 
marine, and locomotive plants, and also with 
rockets. It goes thoroughly into both the 
performance and design of gas-turbine and 
jet-propulsion apparatus. The book is 
well illustrated, including nearly two hun 
dred figures, as well as performance graphs, 


and photographs. 


MaTHEMATICAL SOLUTION OF ENGINEERING 
Prosiems. By M. G. Salvadori with a col- 
lection of problems by K.S. Miller. McGraw- 
Hill Book Co., Inc., New York, N. Y., To- 
ronto, Canada, London, England, 1948. Cloth, 
6 X 9'/,in., 245 pp., diagrams, charts, tables, 
$3.50. This book aims at widening the 
mathematica! background of the student and at 
filling the gap between theoretical mathe- 
matics and the technique of solving physical 
problems. The six chapters deal with: funda- 
mental ideas of mathematics, use of plane 
Cartesian geometry, solution of algebraic and 
transcendental equations, solution of systems 
of simultaneous linear equations, elementary 
functions of a real and complex variable, and 
the Fourier series. Illustrative problems are 
taken from elementary physics and mechanics 
and from the various branches of engineering 


National Advisory Committee for Aero- 
nautics, NACA—Universiry CONPERENCE ON 
AgropyNnamics, Papers, Langley Aeronautical 
Laboratory, Langley Field, Va., June 21-23, 
1948. Durand Reprinting Committee, Cali- 
fornia Institute of Technology, Pasadena, 
Calif. Stiff paper, 8'/2 X 11 in., 411 pp., 
illus., diagrams, charts, tables. This publica- 
tion contains reproductions of some twenty 
technical papers presented at the NACA— 
University Conference on Aerodynamics held 
at the Langley Aeronautical Laboratory in 
June, 1948. The papers review the status of a 
number of fields of interest, summarize the 
more important wartime advances that are 
no longer classified, and orient reference mate- 
rial for further study. Supersonics, stability 
and control, and wing characteristics comprise 
the main groups considered 


Output anp Propuctivity tn tHE Exgcrric 
anp Gas Urixities, 1899-1942. By J. M 
Gould. National Bureau of Economic Re- 
search, New York, N. Y., 1946. Cloth, 6 X 
9!/,in., 195 pp., charts, tables, $3. This book 
presents new measures of output, employment, 
fuel consumption, and capital investment in 
the electric, oe wees | gas, and natural- 
gas utilities. The changing relation of out- 
ut to the use of the various resources—labor, 
fuel, and capital—is described. The move- 
ment of electric and gas output and each of the 
input factors is traced since 1900. Retarda- 
tiom in rate of growth is discussed and com- 
pared with similar characteristics of other 
industries. 


Precision MeasurEMENT MetTHops AND 
Formutas. By J. Johnson. Pitman Pub- 
lishing Corporation, New York, N. Y., and 
London, England, 1948. Linen, 6 X 9'/2 in., 
181 pp., diagrams, tables, $3, 16s. Bridgin 
the gap between ‘‘school’’ mathematics a 
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practical application of theory, this book o: 
tool —— presents actual problems an: 
their solutions. The over-all theory behin: 
the solution is clearly shown. Solutions ar 
for the greater part based on setups requirin; 
the simplest of instruments. No specia 
ability other than knowing how to use trig 
nometric tables is necessary. 


} 


Principtes Or Higu-PotymMer THeory AN 
Practice, Fibers, Plastics, Rubbers, Coating 
Adhesives. By A. X. Schmidt and C. A 
Marlies. McGraw-Hill Book Co., Inc 
New York, N. Y., Toronto, Canada, Londor 
England, 1948. Cloth, 6 X 9!/,4 in., 743 pp., 
illus., diagrams, charts, tables, $7.50. Writ 
ten as a college text, this book presents a con 
prehensive treatment of the fundamental prit 
ciples, concepts, and practice applicable to al! 
materials of high molecular weight. A broad 
co-ordinated approach has been maintained 
throughout in order to foster a basic under- 
standing of the formation, properties, manu 
facture, development, fabrication and applica 
tion of high-polymer materials. References 
are given co a number of books and recent 
articles in the field 


Quauity Controt Metnops. By C. W 
Kennedy. Prentice-Hall, New York, N. Y., 
1948. Cloth, 6 XK 9'/¢ in., 243 pp., 
illus., diagrams, charts, tables, $4.75. This 
book supplies the necessary elementary in 
formation needed to understand the more 
technical and involved practices that modern 
quality control requires. It is a combination 
of the theoretical and practical. Acceptance 
sampling, batch control, distributions and the 
standard deviation, average and range, and 
administrative methods are the major topics 
considered 


Sottp aND LamiINATED Woop BgnpiNno 
By W. C. Stevens and N. Turner. Depart- 
ment of Scientific and Industrial Research 
His Majesty's Stationery Office, York House, 
London, W. C. 2, England, 1948. 71 pp., 
illus., diagrams, charts, tables, cloth, §s 
The book describes the various necessary equip- 
ment and processes for effective wood bending 
It is largely a handbook of practice, but « 
tains sufficient theoretical background to ex 
plain the adopting of the various procedures 
Glue-setting methods are covered in the 
laminated bending section 


SpgcTROscoPpY AND CoMBUSTION TuEory. by 
A. G. Gaydon, with a foreword by Sir Alfred 
Egerton. Second edition revised. Chapmas 
& Hall, Led., London, England, 1948. dj oth, 
5'/o KX 83/4 in., 242 pp., illus., diagrams, 
charts, tables, 25s. In addition to the near 
visible and ultraviolet emission — spectra, 
this text covers a wider range includiag the 
infrared region, the use of absorption spectra 
for following combustion processes, and the 
derivation of lifetimes of activated molecules. 
This second edition contains a new chapter on 
continuous spectra and the nitric oxide rest 
for atomic oxygen in flames. Many sections 
have been rewritten and new materia! added 
Some 300 literature references are keyed to che 
text material. 


STraNnpDarps or Hyprau ic Institute. E1).t! 
edition, 1947. Hydraulic Instirute, ew 
York, N. Y. Paper, 8/4 X 11'/4 in., p xed 


separately, illus., diagrams, charts, tables 
OF value to purchasers and users of pump» 4s 
well as to pump manufacturers, this vo! le 
contains pertinent technical and enginec: ing 
pump data. There are sections on centrift sal, 
rotary, and reciprocating pumps, on mi 
laneous data, and over 80 pages on pipe "IC 
t10n. 
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ASME BOILER CODE 


Interpretations 


HE Boiler Code Committee meets 
monthly for the purpose of consider- 

ing communications relative to the Boiler 
Code Anyone desiring information on 
the application of the Code may com- 
municate with the Committee Secretary, 
ASME, 29 West 39th St., New York 18, 
N. ¥ 

The procedure of the Committee in 
handling the Cases is as follows: All 
inquiries must be in written form before 
they are accepted for consideration 
Copies are then sent by the Secretary of 
the Committee to all members of the 
Committee. The interpretation, in the 
form of a reply, is then prepared by the 
Committee and is passed upon at a regu- 
lar Meeting 

This interpretation is submitted to the 
Board on Codes and Standards, for ap- 
proval, as authorized by the Council of 
The American Society of Mechanical 
Engineers, after which it is issued to the 
inquirer and published in MecHanicac 
ENGINEERING 

Following is a record of the interpreta 
tions of this Committee formulated at the 
meeting of December 10, 1948, and ap 
proved by the Board on Codes and Stand 
ards under the date of Jan. 5, 1949 


Cases ANNULLED 
ase Nos Based on Revision of Pars 
U-140 to U-142 
U-73 
Emergency Specifications 
U-140 to U-142 
Specification SA-301 
U-128 
P-300, P-332(c) 

P-166(d 

Specification SA-213 
U-77(b), U-201(d 

Specification SA-285 

Table P-5 

P-294 

P-239, P-242, P-243 
J-140 to U-142 
U-13 

P-199(c) 

P-199(c) 

Tables P-7 and U-2 
P-106 

Specification SA-217 


Case No. 905 (Reopened 
(Special Ruling 


Inquiry: Is it permissible to construct 
welded vessels for use in the range of 

150 F to 650 F under the requirements 
of Pars. U-68 and U-142 using copper 
chromium nickel steel or copper chro 
mium nickel cobalt steel of the following 
chemical compositions and physical prop 


ertics: 


Grade A Grade B 


Carbon, max, per 


Manganese, 
cent 


per 
Aa 0.35 (00.55 
Phosphorus, max, 

per cent.... ( 24 
Sulphur, max, 

per cent...... 
Chromium, per 

cent.... 
Nickel, max, per 

cent : 
45 t0 0.65 


20 [0.0.35 


Copper, per cent.. 
Silicon, per cent 
Cobalt, per cent.. 40 t0.0.60 
All other requirements in accordance 
with specification SA-212 

The specification test bars are to be 
normalized and stress-relieved at 1100 to 
1200 F prior to test. The Charpy impact 
requirements will conform to Par. U- 
142 

Reply: It is the opinion of the Com- 
mittee that the material specified in this 
inquiry may be used within the tempera- 
ture range specified provided the provi- 
sions of Pars. U-68 and U-142 are com- 
plied with, and the material is normal- 
ized before welding. The maximum 
allowable working stress shall be nor 
more than 12,000 Ib per sq in 


Case No. 1074 (Special Ruling) 


Inquiry: May nickel-copper alloy in 
accordance with Specifications SB-127, 
SB-163, SB-164, and SB-165; nickel in ac- 
cordance with specifications SB-160, SB- 
161, SB-162, and SB-163; and nickel- 
chromium-iron alloy in accordance with 
Specifications SB-163, SB-166, SB-167, and 
SB-168 be used in the construction of un- 
fired pressure vessels under the Code rules? 
(Case No. 935 now permits the use of 
nickel-copper alloy in accordance with 
Pars. U-69 and U-70 construction.) 

Reply: It is the opinion of the Com- 
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mittee that nickel-copper alloy, nickel, 
and nickel-chromium-iron alloy may be 
used in the construction of unfired pres- 
sure vessels under the Code with the fol- 
lowing limitations: 

(1) Corrosion Resistance. Itis expected 
that vessels of nickel-copper alloy, nickel, 
and nickel-chromium-iron alloy covered 
by these rules will be used to hold liquids 
and gases corrosive to ordinary ma- 
terials, or in the manufacture of sub- 
stances where purity of product is of 
prime importance. The selection of an 
alloy suitable for the vessel’s contents 
shall be the responsibility of the user 
The determination of corrosion allow- 
ances are not covered by these rules. 

It is recommended that users assure 
themselves by appropriate tests, or other- 
wise, that the alloy selected is suitable 
for the service intended. 

Where service data are not available, 
the procedure of Par. U-11(4) should be 
followed. 

(2) Specifications. The 
high nickel alloy material shall conform 
to the specifications set forth in Table 1 

(3) Design. (a) Maximum allow- 
able design stresses shall be those given 
in Table 1. 

(1) For fabrication by methods other 
than welding, the design stresses for the 
temper selected shall not exceed those 
shown in Table 1 for that temper. 

(ID For fabrication by welding, all 
tempers of material listed in Table 1, ex- 
cept pipe and tubes, cold drawn-stress 
equalized, may be used. The maximum 
allowable stress that may be used in de- 
sign calculations of welded joints shall 
not exceed the values shown for annealed 


nickel and 


material in Table 1. 

(6) Since these alloys will be used 
for handling or storing corrosive fluids, 
care should be exercised to see that the 
design considers corrosion problems. 
Backing strips left on after welding, lap 
joints, and incompletely welded joints 
present crevices for local corrosive attack. 
Where the corrosive action is severe, such 
crevices should be avoided. 

(c) Construction in accordance with 
Par. U-70, U-200, or U-201 will not be 
allowed. 

(2) Joint efficiencies for Par. U-68 
construction shall be 90 per cent, and for 
Par. U-69 construction shall be 80 per 
cent. 

(e) In calculations of cylindrical ves- 
sels subjected to external pressure, the 
following charts shall be used for nickel- 
copper alloy, nickel, and nickel-chro- 
mium-iron alloy in place of Fig. U-22 

Cf) No low-temperature impact tests 
are required for any of these materials nor 
for any deposited weld metal the com- 
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TABLE 1 MAXIMUM ALLOWABLE DESIGN STRESSES FOR NICKEL AND NICKEL ALLOYS 
—Room Temperature?-— 


Ain. Spec. 
Min. Spec. Yiel Maximum allowable design stress, psi, for metal 
Tensile Strength -————temperatures not exceeding } om Fo——_. 
Material and Strength (0.2% Offset) Subzero 
Spec. Number Condition psi psi to 150 250 300 350 
NICKEL 
Bar, Rod, Shapes 
SB-160 Hot Rolled or Cold Drawn-Annealed = 55,000 15,000 10,00 10,000 10,000 10,000 
SB-160 Hot Rolled—As Rolled 60,000 15,000 10,000 10,00¢ 10,000 10,000 
Pipe or Tube 
SB-161 Cold Drawn—Annealed $5,000 15,000 10,000 10,000 10,000 10,000 
SB-161 Cold Drawn—Stress Relieved 65 ,00¢ 30,000 16,250 16,250 16,250 16,250 
SB-161 Cold Drawn—Stress Equalized 70,00¢ 50,000 17,50 17,50 17,50 17,5 
Pipe or Tube 
SB-163 Cold Drawn—Annealed 55,000 15,000 10,000 10,000 10,000 10,0 
SB-163 Cold Drawn—Stress Relieved 65,000 30,000 16,250 16,25 16,250 16,250 
Plate, Sheet, or Strip 
SB-162 Hot or Cold Rolled—Annealed 5 5,00 15 00 10,000 10,00 10,000 10,00¢ 
SB-162 Hot Rolled—As Rolled 60,00¢ 25,00 15,0 15 ,00% 15,00 15,0 
NICKEL-COPPER 
Rod, Bar, Shapes 
SB-1644 Hot Rolled or Cold Drawn-Annealed 70,00 25,00 16,666 16,666 16,666 16,666 
SB-164° Hot Rolled—As Rolled 80,00¢ 40,00¢ 20,00 20,00 20,00 20,000 
Pipe or Tube 
SB-165 Cold Drawn—Annealed 70,00 28,000 17,5 17,500 17,50 17,50 
SB-165 Cold Drawn—Stress Relieved 85,00 $$ ,00C 21,25 21,25 21,25¢ 21,25¢ 
SB-165 Cold Drawn—Stress Equalized 85,00 65 ,00¢ 21,25¢ 21,25¢ 21,250 21,25 
Pipe or Tube 
SB-163 Cold Drawn—Annealed 70x 28,00 17,5 17,50 17,500 17,50 
SB-163 Cold Drawn—Stress Relieved 85,00¢ $ 5,00 21,25 21,25 21,25 21,25 
Plate, Sheet, or Strip 
SB-127 Hot or Cold Rolled—Annealed 70,00 28,00 17,5 17,50 17,50 17,5 
SB-127 Hot Rolled—As Rolled 75, 40,00 18,75 18,75 18,750 18,75 
NI-CR-FE 
Rod, Bar, Shapes 
SB-166 Hot Rolled or Cold Drawn-Annealed SO, 30,00 20,0¢ 20,00: 20,00 20,0 
SB-166 Hot Rolled—As Rolled 85 00x 35,00 21,25 21,25 21,25 21,25 
Pipe or Tube 
SB-167 Cold Drawn—Annealed 80.0 30,0 20, 20, 20,00 20.0 
Pipe or Tube 
SB-163 Cold Drawn—Annealed 80,00 30,00 20,0 20,00 20,000 20,0 
Plate, Sheet, Strip 
SB-168 Hot or Cold Rolled—Annealed 80,000 30,0¢ 20, 20,00 20,00 20, 
SB-168 Hot Rolled—As Rolled 85,0 35,000 21,25 21,25 21,250 21,25 
Materia! and ———- ——Maximum allowable design stress, psi, for metal at temperatures not exceeding deg F’—— 
Spec. Number 40 45¢ 500 55 600 70 Ro 9 100 11 12 
NICKEL 
SB-160 10,00 10,00 10,00 10,00 10,00 
SB-160 10,000 10,00 10,00 10,00 10,000 
SB-161 10,00 10,00 10,00¢ 10,000 10,00 
SB-161 16,250 16,250 16,25 16,25 16,25 
SB-161 17,50 17,50c 17,500 17,50 17,500 
SB-163 10,00¢ 10,00¢ 10,00 10,00 10,00¢ 
SB-163 16,250 16,25 16,25 16,25¢ 16,25¢ 
SB-162 10,000 10,00 10,00 10,000 10,00¢ 
SB-162 15,000 15,000 - 15,00 1§,00C 15,00 
NICKEL-COPPER 
SB-1644 16,666 16,666 16,666 16,666 16,60 16,40¢ 12,000 6,40 
SB-164° 20,000 20,000 20,000 20,000 20,000 16,000 11,600 3,20¢ 
SB-165 17,500 17,500 17,50 17,500 17,50 16,40¢ 12,000 6, 40¢ 
SB-165 21,250 21,250 21,250 21,250 21,25¢ 16,000° 11,600° 3,200° 
SB-165 21,250 21,25 21,25¢ 21,25¢ 21,25¢ es ; 
SB-163 17,50 17,500 17,5 17,500 17,500 16,400 12,00¢ 6,40 
SB-163 21,250 21,250 21,250 21,25 21,250 16,000° 11,600 3,200° 
SB-127 17,500 17,500 17,500 17,500 17,500 16,400 12,000 6,400 
SB-127 18,750 18,750 18,75¢ 18,75< 18,750 16,000 11,600 3,200 
NI-CR-FE 
SB-166 20,000 20,000 20,006 20,00 20,000 20,000 20,00 12,800 5,600 2,400 
SB-166 21,250 21,250 21,25 21,250 21,250 21,250 21,25¢ 21,250 11,600 5760 4; 
SB-167 20,000 20,000 20,000 20,000 20,000 20,000 20,000 12,800 5,600 2,400 ° 
SB-163 20,000 20,000 20,000 20,000 20,000 20,000 20,000 12,800 $5,600 2,400 ° 
SB-168 20,000 20,000 20,000 20,000 20,000 20,000 20,000 12,80 5,600 2,400 
SB-168 21,250 21,250 21,250 21,250 21,250 21,250 21,250 21,250 11,600 5760 4,00 


Norgs: 4 Room Temperature Tensile Strength and Room Temperature Yield Strength (0.2 per cent offset) values are those being pro, osed 
for the latest revision of the A.S.T.M. Specification. 
b Design Stress values were based on the following: 1 Test pressure to be 1'/2 times the working pressure. 
2 Use values of '/, of the tensile or ?/; the yield strength at 0.2 per cent offset, whichever is the lower, except for elevated tempera’ ur¢ 
3 Atclevated temperatures, use 80 per cent of o.1 CRU creep strength or values at room temperature, whichever is the lower. 
¢ Nodata available on creep values of stress relieved and stress equalized conditions. Values shown are from annealed or not rolled cond 
whichever is the lower. d Class A and Class B. e Class A only. 
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position of which is within the range of 
composition of the specifications per- 
mitted for use under Par. (2) for use at 
—310 F temperature or above. If the 
deposited weld metal does not meet this 
requirement, impact tests of the weld 
metal shall be made in accordance with 
the requirements of Par. U-142. If the 
impact specimen bends, without fracture, 
it shall be considered to have met the re- 
quirements. 

(4) Welding. The welding require- 
ments of Pars. U-68 and U-69 and Sec- 
tion IX of the Code shall apply except 
that: 

(4) The clongation as determined on 
a transverse weld specimen, or prefer- 
ably on a longitudinal weld specimen 
(weld central and parallel to the long 
side of the specimen) shall be in accord- 
ance with Section IX except that the re- 
quirements for nickel welds shall be re- 
duced to 25 percent elongation whether 
stress relieved or not stress relieved. 

Bending may be accomplished by the 
free-bend method or by the standard jig 
bend fixture and subsequently flattened 
until the required elongation is obtained 
or until failure occurs. 

(6) All-weld metal tensile specimens 
are not required. 

(5S) Stress-Relieving. Par. U-68 Con- 
struction. No stress-relieving required 
on welded vessels of nickel, nickel- 
copper or nickel-chromium-iron alloys 
up to *°/4 in. thick. Stress-relieving 
required on material */, in. and heavier. 

Par. U-69 Construction. The require- 
ments of Par. U-69 shall be followed for 
vessels constructed of nickel, nickel- 
copper, and nickel-chromium-iron. 

Where stress-relieving is required by 
the Code or because of stabilization re- 
quirements prior to machining, or other 
reasons, the procedure of Par. U-76 shall 
be followed. 


Stress-relieving of nickel, nickel-copper, and 
nickel-chromium-iron alloys is not normally 
necessary cr desirable in the thicknesses en- 
countered in fabrication to date. Because of 
the lack of information on this subject rela- 
tive to heavier gage construction, the fore- 
going limits are set until such time as evidence 
for the thicker gages can be developed. 

The susceptibility of these materials to sul- 
phur embrittlement at elevated temperatures 
should be borne in mind when stress-relieving. 
Sulphur-containing materials such as drawing 
lubricants and compounds, grease, oil, mark- 
ing paints, etc., should be removed prior to 
any heating operation. The vessels should be 
clean. The furnace atmosphere should be 
low in sulphur content. Coal, coke, and char- 
coal amost always contain too much sulphur 
to be useful. Natural or manufactured gas is 
satisfactory if the sulphur content is less than 
30 grains per 100 cu ft. Fuel oil is satisfactory 
if the sulphur content is less than 0.5 per cent. 






( These materials shall 
not be cut or gouged by the oxyacetylene 
powder-cutting or oxygen-arc processes 
in construction unless all metal affected 
by the cutting can be subsequently re- 
moved by grinding or machining 


(6) Cutting 


Case No. 1084 


In the hands of the Committee 


Case No. 1085 


Inquiry: May fusion welding be used 
tor the attachment of staybolts, in licu of 
threading or riveting, in the construction 
of unfired pressure vessels based on the 
requirements in Par. P-200(c)? 

Reply: It is the opinion of the Commit- 
tee that welded-in staybolts may be used 
in the construction of unfired pressure 
vessels in accordance with the following 
requirements: 

1) Thearrangement shall conform to 
one of these illustrated in Fig. U-6. 

(2) With the exception of the require- 
ments which shall be followed when the 
construction shown in Fig. U-6(c) and 
(d) are used, the area of cach attaching 
weld in shear shall be not less than 1.25 
times the required cross sectional area of 
the stay, but in no case shall the size of 
the weld be less than °/s in. 

3) The provisions of Paragraphs U- 
40 and U-44 shall be followed, using the 
constants for threaded staybolts 

(4) The stress in the staybolts shall 
not exceed 7500 psi unless the length ex- 
ceeds 20 diameters, in which case other 
stress allowances as given in Table U-6 
may be used. 

(5) The finished construction shall 
be subject to the same stress-relieving re- 
quirements as other welded construction 


Case No. 1086 


Inquiry: Under Par. P-109(a), which 
under specified conditions requires a hy- 
drostatic test pressure of twice the maxi- 
mum allowable working pressure, there 
seems to be some misunderstanding as to 
whether the hydrostatic test pressure is 
based on the actual material thickness 
rather than its design or calculated thick- 
ness. Please clarify. 

Reply: It is the opinion of the Commit- 
tee that under Par. P-109(a) the hydro- 
static test pressure shall be determined by 
the design or calculated material thick 
ness. 


Case No. 1087 


Inquiry: In view of the urgent need, 
and published revisions of Par. P-109%a) 
and related paragraphs in the October is 
sue of MecHanicaL ENGINEERING, that it 
is the intent to provide that all fusion 
welded drums and other fusion welded 
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pressure parts shall be subjected to 
hydrostatic test pressure of not less tha: 
1.5 times the maximum allowable work 
ing pressure, may these provisions now 
be used? 

Reply: Since there have been no ad 
verse criticisms of the proposed revisio 
mentioned, it is the opinion of the con 
mittee that the following revisions of 
Pars. P-109(a), P-113, and P-112(c 
covering the hydrostatic tests of boile: 
parts meet the intent of the Code ar 
may now be used 

Par. P-109(a). Revise as follows 

a) All fusion welded drums and other 
fusion welded pressure parts shall be sul 
jected to a hydrostatic test pressure of not 
less than 1.5 times the maximum allowa- 
ble working pressure. 

Par. P-113. Delete the last sentence of 
the paragraph beginning with “‘A hydro 
static test shall be made at twice . 

Par. P-112(c). Delete the following 
“Piping fabricated in accordance with 
this paragraph shall be subjected to a 
hydrostatic test of not less than 1'/2 times 
the maximum allowable working pres 
sure.” Par. P-329 as recommended above 
would cover this. 


Case No. 1088 

Inquiry: The revision of Specificatior 
SA-157 climinates Grade C3. What are 
the maximum allowable stresses which 
should be used for Grades 3CA and 3CB, 
which replace it? 

Reply: It is the opinion of the Commit- 
tee that the maximum allowable stresses 
to be used for Grades 3CA and 3CB of 
Specification SA-157 are: 


Temp deg F GradeC3A Grade C38 
—20 to 650 15,000 15,000 
700 15,000 15,000 
750 15,000 15,0 
Soo 14,000 14,000 
850 13,400 12,500 
go 11,000 8,800 
y§o 8,250 6,000 
LOCO 5,850 4,20¢ 
1050 3,850 3,000 
1100 2,200 2,000 
1150 1,400 1,400 
1200 goo goo 


Casg No. 1089 

Inquiry: When burning solid fuel, ar. 
P-315 requires that at least one of the 
feed pumps be steam driven. Where 
spreader-type stokers are used and only 4 
thin fuel bed normally would remain at 
the time of cutting off the fuel, may chis 
type of firing be considered the sam: as 
pulverized coal firing for this purpos-? 

Reply: It is the opinion of the Com:nit- 
tee that boilers fired with spreader-:ype 
stokers may be considered the same 4s 
those burning pulverized coal under at. 
P-318. 
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THE ENGINEERING PROFESSION 


News and Notes 


\{s COMPILED AND Epirep sy A. F. BocHENEK 





EJC Labor Legislation Panel Appears 
Before U. S. Senate Committee 


ese Labor Legislation Panel of the Engi- 
neers Joint Council appeared before the 
nearing of the Senate Committee on Labor and 
Public Affairs held in Washington, D. C., re- 
ently to urge retention of the Taft-Hartley 
definition of professional employees and pro- 
visions distinguishing them trom nonprotes- 
ional employees. 

Pointing out that the present law for the 
first time defines professional employees and 
gives them statutory protection instead of mak- 

g them subject to National Labor Relations 
doard interpretations, as was the case under 
the Wagner Act, the EJC panel told the Sena- 
tors There has been a distinct trend away 
rom earlier unsatisfactory conditions and we 
ire well on the way toward complete abolish 

at of the confusion and distress that existed 
among professional employees under the earlier 


iW 
Panel Represents Seven Societies 


panel was sponsored by Engineers Joint 
uincil, made up of the American Society of 
ivil Engineers, American Institute of Mining 
1 Metallurgical Engineers, The American 
society of Mechanica] Engineers, American In 
of Electrical Engineers, and American 
stitute of Chemical Engineers, and included 
other engineering 
ganizations, the America Society for Engi 
eering Education and the National Society of 
Lawrence Chand- 


¢presentatives of two 


Professional Engineers. E 
ef, assistant secretary ASCE, made the presen- 
tation as chairman of the EJC panel 
ASME representation on the EJC panel is 
V.F. Ryan, Fellow ASME, engineering mana- 
one and Webster Engineering Corpo- 
Boston, Mass 
g cases decided both under the Wagner 
1 the Taft-Hartley Law, Mr. Chandler 
j 


indamental difficulty with the Wagner 
it affected professional employees, was 
distinction was made between pro- 

and nonprofessional employees in 
the facts that their viewpoints and 
abilitics are inherently different and that their 
inditions of employment cannot be made sub- 
ectto «common standard. There is no yard- 
stick by which creative ability can be meas- 
ured © attempt application of the same 
standard of measurement for services of pro- 
ession«! men and nonprofessional men is not 
inthe public interest. The output of profes- 
onal employees cannot be standardized as 
can thac of manual and skilled labor. It can- 


ess1o 


Spite 


ASME News 


not be measured in terms such as the number of 
bricks a man should lay in a given number of 
hours, the number of cubic yards of dirt that 
should be moved, the square yards of painting, 
the amount of type to be set, feet of conduit to 
be laid, or in terms of any other similar unit. 


Wagner Act Unsatisfactory 


In spite of all this, prior to enactment of 
the present law, professional employees often 
were included against their will in heterogene- 
ous groups and compelled to accept represen- 
tation which they did not desire in collective 
bargaining procedure. The results were most 
unsatisfactory. There was serious effect on the 
morale of professional employees and generally 
poor relationships developed between those 
employees and labor unions and employers 
Even though the vote of the professional em- 
against proposed 
representation, By sheer 
numerical force the professiona) employees 


ple yyvees were unanimous 


it was of no avail 


were denied effective representation.” 


Starting Salaries 


TARTING salaries for graduates of the 
New York University College of Engi- 
neering increased in 1948 by 11 per cent over 
the previous year, according to the results of a 
recent survey in which 365 graduates were 
asked the nature of the position they held, how 
it was obtained, and the starting salary. 

The average starting salary, it was revealed, 
was $252 a month, an increase of $25 over the 
1947 average. The largest starting-salary in- 
crease, 16 per cent, appeared to be in the aero- 
nautical and administrative engineering fields, 
the survey reported. 

Of the 177 graduates who returned their 
questionnaires, 72 per cent took jobs in pri- 
vate industry, 16 per cent went into civil- 
service posts, 9 per cent enrolled for graduate 
courses, and 3 per cent were classified as mis- 
cellaneous. 

In answer to the question, ‘How did you 
find your job?"’ 24 per cent of the responding 
students listed the University’s placement bu- 
reau; 11 per cent, the college of engineering 
faculty; 26 per cent, personal inquiry; 15 per 
cent, family and friends; and 24 per cent, news- 
paper, agency, or engineering societies. 


Wartime Use of Scientific Man Power 


a. of the military use of thousands 
of scientists and engineers during World 
War II has just been completed, the Depart- 
ment of the Army announced recently. The 
study revealed serious shortcomings in pre- 
vious procedures. It provides a basis for 
future planning in order that maximum appli- 
cation of science and scientists to national de- 
fense may be assured during any future emer- 
gency. 

The case histories of 15,157 scientists and 
engineers including members of The American 
Society of Mechanical Engineers who were in 
the Armed Forces during the last war have 
been analyzed and tabulated in a report which 
is based on a survey made with the co-opera- 
tion of societies representing the nine major 
scientific fields of biology, chemistry, civil 
engineering, mechanical engineering, geogra- 
phy, geology, mathematics, physics, and 
psychology. 


30 Per Cent Utilization Reported 


During World War II, only 30 per cent of 
the scientists included in the study indicated 
that their specialized abilities were utilized 
throughout most of their war service at a level 
of technical responsibility commensurate 
with their past training and experience. An 
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additional 15 per cent reported that their 
scientific skills were used about half of the 
time and 18 per cent said that a reasonably 
satisfactory utilization was made of their 
general technical background, rather than of 
their primary field. The remaining 37 per 
cent reported that little or no use was made 
of either their special scientific experience and 
training, or their general technical back- 
ground. 

As a result, the report points out, if the sci- 
entists and engineers were not well utilized it is 
probable that we did not effectively use the 
technical knowledge which was available in 
the United States. 

The method of entry into the Armed Forces 
had a direct bearing on the utilization of 
scientific skills, the report indicated. Only 52 
per cent of the scientists who were drafted 
reported that their technical skills were well 
used. By contrast, more than three fourths of 
the scientists commissioned direct from civil- 
ian life stated that their skills were satisfac- 
torily utilized. Among those who held Re- 
serve comruissions prior to the war, 64 per 
cent were in this category. Scientists who 
voluntarily enlisted were almost as poorly 
utilized technically as those who were drafted. 

Many outstanding American scientists, in 
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reporting their own military experiences, com- 
mented that the assignment of scientists under 
the Selective Service System was wasteful of 
scientific man power because of the absence of 
scientific selective procedures. An undesirable 
onus, they indicated according to the report, 
was placed on the individual who was deferred 
from military service for important re- 
search and development work in a civilian 
capacity because the concept of scientific selec- 
tivity was not understood or popularly ac- 
cepted. They also pointed out that profes- 
sional scientists were not utilized effectively 
at the enlisted level in the Armed Forces and 
that the prewar Organized Reserve Program 
had failed to allocate scientists holding Re- 
serve commissions to appropriate military 
activities. In addition, many _ scientists 
pointed to the lack of proper planning liaison 
between the scientific world and military plan- 
ners. 

Military assignments were too often in- 
fluenced by physical fitness, the report also re- 
vealed, which prevented the commissioning 
and effective technical utilization of many 
scientists with minor physical disabilities 
who were fully capable of performing special- 
ized noncombat duties 

{n order to plan realistically for the future, 
the report recommends the establishment of a 
national office which will evaluate the present 
and potential supply of scientific man power 
in terms of the nation’s present and potential 
requirements. Because of their familiarity 
with the personnel in their respective fields, 
the report stated, the various national scien- 
tific and engineering societies appear to be the 
logical agents for the task of cataloguing and 
evaluating our scientific man-power supply 
in the same way as we plan for the use of in- 
dustrial facilities. 








































ASIC objectives of both labor and manage- 
ment can be reduced to about four funda- 
mental goals on each side, according to a new 
report, ‘‘Partners in Production: A Basis for 
Labor-Management Understanding,’’ soon to 
be issued by the Labor Committee of the Twen- 
tieth Century Fund. The road to industrial 
peace lies through mutual understanding of 
these goals, according to the report. 

The Twentieth Century Fund is a founda- 
tion for scientific research and public educa- 
tion on current economic problems, founded 
in 1919 and endowed by the late Edward A. 
Filene. The Fund's income, administered as a 
public trust by a board of trustees, is devoted 
entirely to its own activities. 



















Goals of Labor and Management 





The Committee, which included employers, 
officials of both AFL and CIO, economists, and 
former government administrators, lists the 
four fundamental] goals of labor as: 









1 A sense of security, both on the job 
and in the community. The organized worker 
looks upon the union as his primary safe- 
guard. 

2 An opportunity to advance, a fair chance 
for promotion, and general betterment. 











the other side to each set of goals. 
ting forth general attitudes of management on 
labor's first goal of security, the Committee 
says: 
over the question of security is one of 











Inadequacy of Regulations 


The inadequacy of man-power regulations 
utilized during World War II, in so far as 
scientists were concerned, is also brought out 
in the report. It indicates particularly the 
need for procedures both on a national scale 
and within the Armed Services which will 
make it possible to use all scientists effectivciy 
in any future war. In order to accomplish 
this, the report recommends that policies and 
procedures be established which will lead to 
an equitable national allocation of scientific 
man power in any future emergency according 
to need. In discussing the national activities 
which will require the services of scientists, the 
following six major points were listed: 


1 The military services must be supplied 
with an adequate number of professional sci- 
entists and engineers, both civilian and uni- 
formed, to perform their technical missions 


Adequate numbers of physicians and 
supporting personnel such as radiologists, 
bacteriologists, and sanitary engineers must 
be reserved in civilian status to maintain the 
national health. 

3 A sufficient number of civilian engineers 
and scientists must be assigned to operate 


transportation svstems 


communication and 
and light-and-heat facilities. 
4 Industry must utilize scientific man 
power to carry on research, development, test- 
ing, and production to support the war ef- 
fort and the civilian economy. 
5 Various nonmilitary governmental agen- 


cies must continue their scientific activities 

6 Educational activities must be continued 
on a reduced but significant scale so that we do 
not sacrifice the long-range welfare of the 
country to short-range needs. 


Partners in Production 


3 More human treatment, including being 
consulted about things that vitally affect 
labor's welfare. 

4 A sense of dignity on the job, a feeling of 
doing useful, constructive work. 


The Committee states the four fundamental 
goals of management as: 


1 Good business for the company and its 
general economic health. 

2 Good relations with its own employees, 
to gain their Joyalty and keep them satisfied 
with working conditions. 

3 Freedom to manage, without interfer- 


ence from unions or employees. 


4 Businesslike relationships and more re- 


sponsibility on the part of employees and 
unions, so that the company will have assur- 
ance that contracts and agreements will be 
carried out. 


Management’s Attitudes 


The Committee considers the attitudes of 
In set- 


““Management’s quarrel with labor 








emphasis. Management believes that the cm- 
phasis should be placed on the profitable and 
efficient output of goods and that security ‘or 
the workers is a necessary by-product—ne\ er- 
theless, by-product.”’ 

On the worker's basic feeling of security or 
insecurity, outside the plant as well as in it, 
the Committee says: “‘Management is bec 
ing increasingly aware that the worker's 
sense of insecurity does not derive solely 
from the more obvious threat to job tenure 
but has other causes, such as social disorg 
zation in the plant and in the community. 
Progressive employers, for instance, have 
abandoned the old idea that the company’s 
interest always lies in keeping down the tay 
rate. They have learned that secure citizer 
outside the plant make more stable employee 
and they are willing to pay higher taxes in 
order to get a good public school system 

Of management's attitude toward Jabor’s 
goal of a chance to advance, the Committe 
points out that: ‘Management feels fru 
trated in its attempts to harness the persona 
ambitions of workers to production. The top 
find it difficult to under 


‘ 


ranks of industry 
stand either the disrepute in which the 
made hero is currently held in working circles 
or why the employees, through their unions 
will voluntarily set up seniority barriers that 
block their own chances to get ahead.’ 

On labor's desire for more human 
ment, the Fund's Committee observes 


““Management agrees with labor that far 
more emphasis should be placed on the work 
er’s human problems on the job Thoug 


management is making progress on this score 
it is inclined to think that labor fails to ap- 
preciate the size of the task, which is t 
vise ways of giving as warm individualized 
treatment to thousands of employees as the 
old-time boss used to be able to hand out t 
his ten or twenty helpers." 

Regarding labor's desire for more dignity 
the Committee says: “‘Here again progr 
management agrees with labor that more 
dignity must be given to the job. Aga 
management feels it is easier to see this goa 
than to find the way toward its attainment 


Labor's Attitudes 


Turning to the other side to examine lal 
attitudes on the goals of management, the 
Committee finds that labor has no real quar- 
rel with the primary goal of the economic wel- 
fare of the compaay. ‘‘Labor is just a 
ested as management in a prosperous business 
community, the source of the jobs and income 
of its members. It may disagree with man- 
agement about the method of reaching that 
goal in particular companies, but the goal 1s 
the same. When labor espouses high wages 
in order to increase purchasing power, 11 does 
so for the sake of the same prosperity t! 
ployers are after when they champion hig! 
profits to keep the economy dynamic aid ¢x- 
panding.”’ 

About management's desire for goo rela- 
tions with its own employees, the ind’s 
Committee says: “‘Labor thinks that, if em- 
ployers would really accept unionis and 
then make efforts to understand the w ions 
needs, instead of continually doing © 108s, 
often out of ignorance, that undern if, 
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both the union and management could work 
jointly for the benefit of the employees. Under 
such circumstances, it says, the conflict be- 
tween the two for the worker's loyalty would 
vanish. It points to scores of examples where 
labor and management are co-operating and 
the worker is loyal to both."’ 

Labor recognizes management's desire and 
need for freedom to manage, says the Commit- 
“Unions can play a useful role, they 
management's 


tec. 
ecl, in actually increasing 
authority by acting as an effective communica- 
tions link in advance of change and thereby 
increasing the willingness of the men to ac- 
cept that change.” 

On the desire for more responsibility on the 
part of employees, the Fund's Committee 
says: ‘Labor answers management's charge 
that it is unbusinesslike and irresponsible by 
saying: (1) Maturity brings responsibility 


nd many unions are still young; and (2 


labor unions are political institutions and em- 
ployers should face this reality and make al- 
lowance for it. Maturity, labor says, takes 
time and a co-operative, understanding man- 
agement. Unions believe that management 
usually has only itself to blame for an ir 
responsible union, that it gets just about the 
type of union official it deserves. With this 
sentiment many employers agrec.”’ 

Howard Coonley, Assoc. ASME, chairman 
in 1948 of the Board on Codes and Standards 
of The American Society of Mechanical Engi- 
neers, is one of the members of the Fund's 


Labor Committee 


Engineers to Help Pioneer 
New Industries 


OT television, not nuclear energy, but 
N developments in the field of heavy 
chemicals will provide the country with the 
next economically important “‘great new in 

according to James M. Todd, presi 
of The American Society of Mechanical 
Engineers, who spoke recently before the 
Round Table Club of New Orleans, La 
When the new industry emerges, ‘engineers 
will be in the midst of it, responsible for its 
growth and quite possibly for its inception."’ 
He said such a role is but one aspect of a tradi- 
tional activity of engineers: operating, main- 
taining, and extending the material basis of 
zation. 

fulfill this role the nation is graduating at 

three times as many engineers as are 

1 in the technical phases of the profes- 

und by far the greater part of these extra 

ers are going into industry as part of 
Man zement, said Mr. Todd. 
H added that we ought to be turning out 
cigh’ or ten ““management men’’ for every 
stric’ y technical man, to staff industry's per- 
mo |, sales, and production departments. 
“I stinctively, many men with engineering 
(fait g are production men,"’ he declared 
TI work is in factories, large and smal) 
They ay out plants and assembly lines. They 
plan production methods and scheduling. 
They rrange for the smooth flow of materials 
‘ato, rough, and out of the factory. They 
Watc. for and strive to eliminate bottlenecks 
“T cy improve old ways of doing things 
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and experiment with new ways, such as the 
fabrication of machine frames by welding in- 
stead of casting. They use job-simplification 
techniques, sometimes called motion-study, to 
Jessen fatigue and increase production. Often 
one finds them in the direct line of command 
of the production force.”’ 


ASEE Summer School 
Planned for 
June 25—July 1 


HE 1949 Summer School for Mechanical- 

Engineering Teachers sponsored by the 
Mechanical Engineering Division of the Ameri- 
can Society for Engineering Education in co- 
operation with The American Society of Me- 
chanical Engineers will be held on the campus 
of Rensselaer Polytechnic Institute, Troy, N. Y., 
The summer school 
will follow the 1949 annual meeting of the 
ASEE planned for June 20-24, 1949. 

The summer-school program emphasizes the 
teaching aspects of mechanical-engineering 
subjects and includes materials which will be 
helpful to the instructor in planning for his 
professional development. Subjects to be cov- 
ered include: Teaching methods; professional 
development of the instructor, presentation ot 


Frank Martinuzzi 


265 


subject matter for genera] and specialized me- 
chanical-engineering courses; integration of 
the curriculum; professional development of 
the student; and preparation of the student for 
his first job. 

The ASEE Mechanical Division's sessions 
during the ASEE annual meeting are scheduled 
for the two days preceding the summer school. 
Those who plan to attend both the summer 
school and the annual meeting are urged to 
make reservations as early as possible in order 
to be housed in the building which will be 
used by the summer schoo]. Late registration 
will probably mean a change to another dormi- 
tory at the close of the annual meeting. 

Preliminary estimates by R.P.I. indicate that 
the cost of room and meals will probably be 
less than $40 per person for the week. 

A feature of the summer schocl will be a 
Recognition Dinner on Friday, June 24, during 
which the ASEE Mechanical Engineering Divi- 
sion will honor eminent teachers for their con- 
tributions to engineering teachers and to the 
engineering profession in general. On the fol- 
lowing day two sessions have been scheduled 
to give Old-Timers an opportunity to discuss 
subjects of interest to young instructors. 

The summer-school program wil] consist of 
15 two and three-hour sessions dealing with a 
broad list of matters pertaining to engineering 
education. List of speakers will be published 


in a later issue of MECHANICAL ENGINEERING., 


Reviews European 


Gas-Turbine Activity 


EMBERS of the Gas Turbine Division 

of The American Society of Mechanical 
Engineers heard an authoritative report of cur 
rent European activity in the field of industria] 
gas turbines recently from Frank Martinuzzi, 
Mem. ASME, on his return to this country to 
accept a post as professor of heat-power engi- 
neering at Cornell University, Ithaca, N. Y. 


Honored at Dinner 


W. Julian King, Mem. ASME, and director 
of the school of mechanical engineering, Cor- 
nell University, presided at the meeting held 
Feb. 2, 1949, at the Engineering Societies 
Building, New York, N.Y. The meeting pre- 
ceded a dinner given for Dr. Martinuzzi. Mr. 
King recalled that American engineers were 
indebted to Theodor von Karman, Mem. 
ASME, for calling attention of the Society to 
Dr. Martinuzzi'’s work in Italy. Dr. Martin- 
uzzi was named the 1948 Calvin Rice lecturer 
following his address at the 1948 Semi-Annual 
Meeting where he presented a comparison be- 
tween American and European gas-turbine and 
compressor calculation methods. 

After his return to Europe last summer, Dr. 
Martinuzzi visited the major gas-turbine cen- 
ters on the continent and in England, and is 
perhaps the best-informed engineer on the 
trends and the current state of the art, Mr. 
King said. His great personal charm and 
disarming candor and prudence have won for 
him the friendship and confidence of the 
world’s leading designers. 

In his report of his observations and conver- 
sations in Europe, Dr. Martinuzzi limited him- 


self to a review of developments since July, 
1945. 

In his own country, Italy, Dr. Martinuzzi 
said that while little progress had been made 
in the past, major engineering companies have 
recently taken steps to organize a new corpo- 
ration to build gas turbines under joint spon- 
sorship. Conditions were favorable for such a 
development because Italy was the only coun- 
try in Europe which had idle engineering talent 
and manufacturing facilities. Italian interest, 
he said, may be expected to concentrate on 
naval and industrial gas turbines to the exclu- 
sion of aviation units. 


Swiss Activity Reported 


In Switzerland, Dr. Martinuzzi reported 
that the Brown Boveri 13,000-kw open-cycle 
unit at Beznau had been running constantly all 
winter because of the severe drought in the 
country. Considerable operating experience 
has been accumulated and should be reported 
in the literature soon. Commenting on the 
27,000-kw Beznau unit now in the assembly 
stage, Dr. Martinuzzi described its tremendous 
physical size and reported the opinion of Swiss 
engineers that 27,000 kw appeared to be the 
practical maximum limit for open-cycle gas 
turbines. 

Although Swiss interest in the coal-burning 
gas turbine was at a low ebb, he said, many 
engineers there feel that a unit using a gas pro- 
ducer rather than a combustor burning pulver- 
ized coal, had some chance for success. For 
optimum efficiency, however, Swiss engineers 
are placing their money on a steam and gas-tur- 
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bine combination unit, and are looking for 
customers for such a unit. Interest in the 
comprex was much in evidence 

In France, Dr. Martinuzzi reported, gas-tur- 
bine activity is marked chiefly by French confi- 
dence, as exemplified by a proposed installation 
of a 3500-kw unit in a single screw seagoing 
vessel. 

In England, Dr. Martinuzzi was impressed by 
the intense national activity in the gas-turbine 
field and the pooling of design talent and in- 
formation to develop a lead in the industria] 
gas-turbine field similar to the one the country 
now enjoys in the aviation field. 


Anniversary Volume 
Honors Hans > Reissner 


fork, N. Y., and attended by leading 
scientists and engineers working in applied me- 
chanics and aeronautical engineering, on the 
occasion of his 75th birthday, Hans J. Reissner, 
one of the pioneers of aeronautical engineering, 
was presented with the first copy of the Reiss- 
ner Anniversary Volume published by his 
colleagues as a tribute to him as a scientist and 


Ar a surprise dinner held recently in New 
Y 


teacher. 

The volume contained articles by 32 Ameri- 
can and European authorities on such subjects 
as aerodynamics, elasticity and structures, 
electricity, mathematica] methods, plasticity, 
and propulsion. These are the fields in which 
at one time or another Dr. Reissner has been 
active. 

Dr. Reissner is a member of The American 
Society of Mechanical Engineers and profes- 
sor of aeronautics and aerostructures, Polytech- 
nic Institute of Brooklyn, Brooklyn, N. Y 

Other scientists in this country who have 
been similarly honored are Theodor von Kar- 
man, Mem. ASME, head of the Guggenheim 
School of Aeronautics, California Institute of 
Technology, Pasadena, Calif.; Stephen Timo- 
shenko, Fellow ASME, professor emeritus of 
theoretical and applied mechanics, Stanford 
University, Stanford, Calif.; and Richard 
Courant, head of the Institute of Mathematics 
and Mechanics, New York University, New 
York, N. Y. 

Dr. Reissner, who is credited with the de- 
sign of the first successful all-metal airplane 
and the first controllable-pitch propeller, was 
born in Berlin, Germany, in 1874. He received 
his forma] engineering education at the Poly- 
technic Institute of Berlin. After some years of 
engineering practice in Germany with the 
Rhine Waterways Department and as consult- 
ant with the Zeppelin Company, Dr. Reissner 
was appointed a full professor of the Polytech- 
nic Institute of Aachen in 1906, and has con- 
tinucd his career as a teacher ever since. 

In 1936 when the principles and ideals for 
which the Germany of his youth had stood 
were discarded and ridiculed by the Nazis, 
Dr. Reissner came to this country to become 
research professor of engineering at the Ar- 
mour Institute, Illinois Institute of Tech- 
nology. He joined the staff of the Polytechnic 
Institute of Brooklyn in 1943. 

For the past several years Dr. Reissner has 
worked in the field of supersonic aeronautics. 
One of his current projects is to determine 
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MEM 


HANS J. REISSNER, 
RECENTLY HONORED BY PUBLICATION OF A 
REISSNER ANNIVERSARY VOLUMI 


mathematically what occurs inside shock 
waves. These waves of compressed air form 
on the leading edges of airplane component 
parts whenever the aircraft flies near or above 
Inside the shock waves 


the speed of sound 
thousandth 


which are about one 
of an inch thick, energy is severely wasted, 
would be availa- 
ble for propelling the aircraft. This work, 
conducted for the Office of Naval Research 
and the National Advisory Committee for 
Aeronautics, has already produced important 


hundred 


energy which otherwise 


results. 

New Developments Re- 
ported at 1949 AIEE 
Winter Meeting 
\ NEW method of cooling large electric 


machines reported to be as revolutionary 
as hydrogen cooling in the 1920's, was one of 
many new developments reported at the 1949 
winter meeting of the American Institute of 
Electrical Engineers held at the Hotel Statler, 
New York, N. Y., Jan. 31-Feb. 4, 1949 

Considerable savings as well as other ad- 
vantages are expected from the new process, 
according to Th. de Koning, of Drexel Hill, 
Pa., who described the method in a paper, 
‘*Vaporization Cooling of Large Electric Ma- 
chines.’ The principles of vaporization cool- 
ing are totally different from those customarily 
associated with air, hydrogen, and fluid cool- 
ing, he said. The method offers a standard uni 
versal solution, feasible for the cooling of large 
machines of all types. Water in mist form is 
supplied to the natural surfaces. 

Among the advantages of the proposed 
vaporization cooling system over the present 
cooling systems were: A saving of 5 to 15 per 
cent in copper and punching volume, a slightly 
better efficiency, improved simplicity, a sav- 
ing of 25 per cent and more in weight, and a 
saving of 15 per cent in cost of large machines. 


Ultra-High-Speed Shutter 


Another development reported was that of 
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an ultra-high-speed electrical camera shutte 
with no moving parts, that opens new researcl 
areas in detonation phenomena, ballistics 
electrical discharges, the action of fuses, ar 
phenomena, and many other fields 

The new shutter is an adaptation of th 
phenomenon of electrica! refraction discovere 
by J. Kerr in 1875 and applied to a light valy 
called a Kerr cell shutter, which is used fo 
the measurement of very small time interval 
Two plates, or electrodes, are immersed in 
fluid that becomes transparent when an elc 
tric current is passed through it. The lengt! 
of the exposure is regulated by the voltag 
applied 

The authors reported that ‘“‘with the aid 
such a shutter, routine photographic studi 
of electric discharges have been made at ex 
posures of 0.00000004 second.”’ 


Infrared Detector 


| 


One author described how the infrared 


detector or bolometer, a device used in war by 
the Germans to accurately track the course of 
ships through the English Channel, has bee: 
adapted to peacetime use for locating faults 
power-transmission lines 

The detector consists of two parts—a para 
bolic mirror which collects the heat radiation 
from the transmission-line joint being tested 
and a heat-sensitive element mounted at the 


focus of the mirror. 


Better Television 


Brightness a 


Reporting on research into 
Goldmark of the 


Contrast in Television,” P. ¢ 
Columbia Broadcasting Studios said, *“C 

trast range is more important than mere bril 
liance, and contrast at moderate brightness 1s 
far more important to the eye than brightness 
bright 


applied indiscriminately. Increased 


ness is of use to the eye only if it brings 
with it increased contrast. 

‘Ie is this increased contrast which assists 
the eye to see fine detail. If one wishes to see 
greater detail in a picture, one may increase 
the contrast, if possible, or move closer to it 
for a more detailed examination. The limit 
is set by the maximum possible picture bright- 
ness and then by the resolving power of the 


eye. 


FPRS Membership Nearly 
Doubled in 1948 


‘aa Forest Products Research Society, of 
ganized twc years ago to promote niort 
efficient use of wor rd and other forest prod cts, 
entered its third vear with an active men 
ship of 1850 

Industries represented among its member- 
ship include logging and sawmilling, furnr 
ture, pulp and paper, containers, plywood and 
veneers, equipment manufacturers, who! 
lumber dealers, importers, educational ins: itu 
tions, commercial laboratories, state and {c 
eral laboratories, and many others. 

The society, whose headquarters is in \ 
son, Wis., is endeavoring to bring abou 
greatest possible interchange of inform 
among all persons and organizations con 
with forest products. 


idi- 
the 
100 
1ed 
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Broad Program Attracts 2500 Engineers 
to ASCE 1949 Annual Meeting 


NDUSTRIAL pollution in New York State, 
| industrial dispersion for atomic-age safety ; 

Mstruction-engineering education, and air- 
transport problems were some of the topics dis- 
cussed by 2500 engineers at the 1949 Annual 
Meeting of the American Society of Civil En- 
gineers, held at the Commodore Hotel, New 
York, N. Y., January 12-19, 1949. 

With more than a billion gallons of filth 
flowing untreated into New York watercourses, 
clean water in the state will soon be only a 
memory unless some steps are taken to check 
and eliminate the burden of pollution which 
now threatens New York's greatest basic re- 
source. According to Harold C. Ostertag, 
chairman of the New York Joint Legislative 
Committee on Interstate Co-operation, the 
cost of water treatment is one which must be 
assumed by everyone, communities, industries, 
and individuals 


Industrial Dispersion 


Atomic bombing of industrial concentra- 
tions of five square miles or less “probably will 
not be strategically feasible’’ for any enemy 
unless the concentrations contain specific in- 
stallations of decisive importance to the na- 
tion's capacity for defense,’’ Dario G. Barozzi, 
assistant director of industrial dispersion of the 
National Securities Board, Washington, D. C., 
cold the meeting. 

Mr. Barozzi emphasized that reasonable se- 
curity can be achieved within existing regional 
frameworks, and, industry-wise, dispersion 
“must be such that it can be woven into our 
private enterprise system with minimum dif- 
ficulry and be economically feasible."" Popu- 
lation-wise, he said, dispersion ‘‘must be thor- 
ughly consistent with efforts toward better 
standards of living and working.’’ While sug- 
gesting that federal policy ‘‘might take the 
torm of providing technical and possibly finan 
cial assistance’’ to state, regional, and local 
planning commissions, Mr. Barozzi stressed 
the point that the Security Board's planning 
for dispersion ‘‘involves no mass exodus from 
ur larger metropolitan areas’’ and that it 
‘can hardly be construed as an effort to stam- 
pede American industry and the American 
people into a hysterical repudiation of our 
tree and easy way of life. 

{tc this moment, about 60 per cent of our 
population lives in urban areas which occupy 
ess chan 3 per cent of our total land area. This 
isa yood measure of our vulnerability, because 
thes: population concentrations are also the 
concentrations of industry, transportation, 
business management, and governmental admin- 
istracion. During the period 1940-1948, the 
population of the United States gained 14.3 
mill; on people, but our cities and their suburbs 
added 10.3 million people or about 72 per cent 
#t the total gain for the country as a whole 
By 1275 the Census Bureau forecasts that our 
popuiation will increase by another 25 to 40 
million.”’ 


Coastruction-Engineering Education 


Several speakers foresaw lower building 
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cost through support of better construction- 
engineering training by the construction indus- 
try. Such training would eliminate working 
at cross purposes by contractors’ and owners’ 
engineers and thus secure better work at less 
cost. A designer with a working knowledge of 
construction methods and costs could be ex- 
pected to produce more practical and economi- 
cal designs. Another speaker called attention 
to the serious Jack of suitable textbooks and 
other teaching aids for most construction 
courses 

Among the forms of assistance suggested, 
which the construction industry could provide 
the schools were financial aid, teaching serv- 
ices of lecturers, course subject matter and 
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teaching aids, construction background and 
experience on a co-operative basis, and refer- 
ence publications such as manuals, technical 
reports, contract documents, and exhibits. 


Air Travel 


With respect to terminal buildings at air- 
ports, civil engineers were urged to concentrate 
on ‘‘what to build rather than how to build 
it,"’ Thomas M. Sullivan, engineer of airports, 
Port of New York Authority, said. Most 
buildings were too small a year after comple- 
tion. Buildings should be planned for maxi- 
mum aircraft capacity that the runway con- 
figuration will permit. The designs, he said, 
should be aimed at meeting the needs of the 
growing number of airline passengers and the 
number of aircraft that electronic engineers feel 
may be possible to land and take off on a dual 
runway in any one peak hour, namely 120 
movements per peak hour. 


ASME Sponsors Research on Effect 
of Pressure on Viscosity of 
Lubricants 


je EXTEND knowledge of the effect of 
pressure on viscosity of lubricants, The 
American Society of Mechanical Engineers 
is sponsoring a research project at the Gradu- 
ate School of Engineering, Harvard Univer- 
sity, Cambridge, Mass. Long active in the 
solution of fundamental problems of broad in- 
dustrial interest, the ASME Research Com- 
mittee on Lubrication recently conducted a 
correlative study of earlier investigations on 
this subject and the present research has been 
planned Jargely from indications gained from 
the study. 

The first meeting of an Industry Advisory 
Board, established to guide ASME in the 
choice of lubricants to be investigated, was 
held in the Engineering Societies Building, 
New York, N. Y., Jan. 24, 1949. This meet- 
ing resulted in the selection of oils to be in- 
vestigated in the first part of the program. 
These will consist of the naphthenic and 
paraffinic types with samples chosen to provide 
a wide spread in general characteristics. Also 
selected oils with additives such as 
viscosity-index improvers and  pour-point 
depressants. Each sample will be identified 
by a series of carefully selected physical tests 
and by type analysis. 

Professor Kleinschmidt to Direct 
Project 

Prot. R. V. Kleinschmidt, director of the 
project at Harvard University, is no stranger 
to research of this nature. As early as 1928 
in Prof. P. W. Bridgman’s laboratory, he 
recorded the highest published pressure (135,- 
000 psi) in quantitative measurements of 
viscosity during an investigation conducted 
for the ASME Research Committee on Lubri- 
cation. Presently working with him, on the 
basis of ASME research fellowships, are M. 
Mark and D. Bradbury. R. Claflin and F. 
Lenher, graduate students, are now employed 
as half-time assistants. 

Depending on the characteristics of the oil 


were 


under test, viscosity measurements for the 
most part will be made to pressures as high as 
150,000 psi at a series of temperatures ranging 
from 32 F to 425 F. For theoretical reasons, 
measurements will be made at 450,000 psi on a 
limited number of oils. The latter will be 
undertaken using high-pressure techniques 
recently developed by Professor Bridgman in 
equipment permitting determination of viscosi- 
ties of the more fluid lubricants. 

Where appropriate, pressure-viscosity curves 
will be established for several different shear 
stresses ranging from 0.01 to 40 gram per sq cm. 

The program will be co-ordinated with 
American Petroleum Institute Project 42 at 
The Pennsylvania State College, State College, 
Pa. Prof. Wayne Webb of Pennsylvania 
State College is acting in liaison capacity with 
the ASME project, while E. M. Barber, chair- 
man of the subcommittee guiding this So- 
ciety’s project, will act in a similar capacity 
with respect to Project 42. Samples of pure 
hydrocarbons are being obtained from Project 
42 for calibration and comparative purposes. 
Certain lubricants have also been selected for 
possible correlation of the pressure-viscosity 
characteristics with lubrication performance 
in machine-element tests being conducted by 
the Co-ordinating Research Council, which 
is a joint agency of the Society of Automotive 
Engineers and the API. 


Industry Supports Project 


Funds totaling over $26,000 for the pres- 
sure-viscosity project have been subscribed 
by a number of companies in the chemical, me- 
chanica], and petroleum industries. In addi- 
tion, The Engineering Foundation has made a 
grant of $3000, effective during the fiscal year 
which started Oct. 1, 1948. 

This project well illustrates the utility of 
the Society's policy of defining problems com- 
mon to one or more industries and of spon- 
soring broad investigations for viese groups. 
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1949 Midwest Power Con- 
ference Planned for 
April 19-20 


HE eleventh annual Midwest Power Con- 
ference will be held April 18-20, 1949, art 
the Sherman Hotel, Chicago, Ill. 

Principal sessions of the conference will be 
centered about the theme, “‘How to Better 
Supply Power Needs in Periods of Declining 
Resources.”’ 

The annual three-day meeting is sponsored 
by Illinois Institute of Technology with the 
co-operation of 18 Midwestern universities and 
professional societies. Each year the con- 
ference attracts more than 2500 engineers from 
all parts of the United States and Canada. 

Co-operating institutions are: Iowa State 
and Michigan State Colleges, Northwestern 
and Purdue Universities, the Universities of 
Iowa, Illinois, Michigan, Minnesota, and 
Wisconsin, Western Society of Engineers, En- 
gineers’ Society of Milwaukee, National Asso- 
ciation of Power Engineers, the Illinois chapter 
of American Society of Heating and Ventilat- 
ing Engineers, the Illinois section of American 
Society of Civil Engineers, and the Chicago 
sections of the American Institute of Mining 
and Metallurgical engineers, The American 
Society of Mechanica] Engineers, American In- 
stitute of Electrical Engineers, and American 
Institute of Chemical Engineers. Roland A. 
Budenholzer, Mem. ASME, professor of me- 
chanical engineering at Illinois Tech, was 
named conference director in September. He 
replaced Stanton E. Winston, Mem. ASME, 
director of the conference since 1940, who re- 
signed to devote full time to his duties as dean 
of the evening division and professor of me- 
chanical engineering at Illinois Institute of 
Technology. 


Director of Research 
Sought by Army 
Engineers 


HE Engineer Research and Development 

Laboratories, Corps of Engineers, U. S. 
Army, Fort Belvoir, Va., is looking for an 
engineer with at least 15 years’ experience in 
research and development work exclusive of 
graduate work, to take over a newly created 
position of director of research and develop- 
ment. 

The successful applicant will receive a salary 
of $12,500 per year and will serve as.chairman 
of the research council, a panel of seven key 
technical personnel in the Laboratories. 

Responsibilities of the position involve 
direction of the current research and develop- 
ment program in such fields as civil, electrical, 
and military engineering, physics, and physi- 
cal and organic chemistry. The director will 
also be responsible for top-level liaison be- 
tween other departments of the Armed Forces, 
private research organizations, and engineering 
societies. 

Applications should be addressed to Col. 
John C. Acrowsmith, commanding officer at 
the Laboratories. 


Smoke Abatement 


, ‘HE engineering profession must assume 


responsibility for air-purification control 
because industrial communities are currently 
pressing for cleaner air with the same fervor 
that they put into demands for pure water and 
milk, according to H. B. Hammers, director 
of engineering, Coal Producers Committee for 
Smoke Abatement, Cincinnati, Ohio. Mr. 
Hammer spoke before the ASME West Vir- 
ginia Section of The American Society of Me- 
chanical Engineers. 

‘Proper educational programs are neces- 
sary and should be carried out at the ‘plant 
operation level,’*’ he said. ‘‘This should 
assist in overcoming the smoke made by 
carelessness and indifference which is the 
outstanding obstacle today to correction of the 
smoke nuisance. 

“The haphazard methods and equipment 
now employed for disposing of waste mate- 
rials should no longer be tolerated due to the 
smoke, fumes, and dust that result. Some 
localities, impatient with the time required 
to establish basic facts and considerations, 
have approved smoke laws and regulations 
predicated mostly on wishful thinking, the 
hope of quick returns, and with closed minds 
in respect to scientific and engineering means 
which should be employed. 

‘There is no easy road to smoke abatement 
and air purification,’ he concluded. 
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Weapons Systems Evalua- 
tion Group Established 


PPOINTMENT of Lieut. Gen. John | 
Hull, U. S. Army, as director of the 
Weapons Systems Evaluation Group of th 
National Military Establishment, was re 
cently announced by Secretary of Defens 
James Forrestal. 

The Weapons Systems Evaluation Grou; 
created recently by Secretary Forrestal after 
six months’ study by the Joint Chiefs of Stati 
and the Research and Development Board, 
will be responsible for the careful evaluatio: 
of all present or projected systems of attack 
and defense. It will be in close touch with the 
operational research groups serving the more 
specialized needs of the three military depart 
ments, and they will co-operate frequently : 
carrying out portions of the more general 
studies of WSEG. 

A civilian research director 
pointed later as the chief scientific officer of 
the Group, and the Group's small staff wil! 
include both military officers, and civilias 
scientists and other experts. The Group 
mission is technical and operational evalua- 
tion on an interservice basis of present and 
future weapons and weapons systems under 
probable future combat conditions, to be pre 
pared by the ablest professional minds, mili 
tary and civilian, and the most advanced an- 
alytical methods that can be brought to bear 


will be ap 





Codes and Standards 


New Plumbing Code to Promote 
Nation-Wide Standardization 


UBLICATION this month of a new Amer- 

ican Standard Plumbing Code ASA-A40.7- 
1949 by The American Society of Mechanical 
Engineers makes available to the plumbing in- 
dustry, sanitary engineers, and health and 
housing administrators a single document 
which is expected to exert a powerful influence 
on nation-wide uniformity in plumbing prac- 
tice and which should stimulate widespread 
interest in research and development of current 
plumbing design and installation. 

Sponsored by the American Public Health 
Association and the ASME under procedures 
of the American Standards Association, the 
code is the work of 30 national organizations 
and government bodies working in the field 
of sanitation and public health. 


Minimum Requirements Covered 


The 87-page document covers minimum 
safety and health requirements for design, in- 
stallation, inspection, and performance of 
plumbing equipment and systems, including 
water supply, distribution, drainage, and vent- 
ing systems. The code does not include dimen- 
sional standards, materials specification, or 
marine installations. 

The code is expected to answer the long- 


felt need for a single recognized standard 


plumbing code capable of adoption by the 
states and municipalities. It provides in one 
document acceptable provisions of codes cte- 
ated since 1924 by such agencies as the U. $ 
Department of Commerce, National Associa- 
tion of Master Plumbers, and state laws and 
city ordinances having to do with regulation 
of design and installation of plumbing equip- 
ment. Based on nmhysical laws which are not 
affected by altitude or climatic conditions, the 
code can be safely adopted by communities in 
every region of the nation. 

Work on the code began in 1928 when the 
American Standards Association organized the 
Sectional Committee on Minimum Rewuite- 
ments for Plumbing and Standardizati.n of 
Plumbing Equipment. While some pr: gress 
was made, it was not until the origina 
mittee was reorganized in 1941 that work 
the draft was begun in earnest. 

Adhering to the principle of minim 0 re- 


quirements the committee based its dec sions 
on research and existing data on pe: ‘orm- 
ances provided by the various co-ope «ting 

ible, 


agencies. Where such data were not av: 
the committee accepted established p  ctice 
even when these went beyond the requir ents 
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for safety and health. In other instances basic 
data to which was added a generous factor of 


safety were used. 

Guide to States and Municipalities 

[he purposes of the code, according to the 
Committee, “1s to present a co-ordinated set of 
rules which will serve as a guide to state and 
municipal authorities responsible for the es- 
tablishment and enforcement of regulations for 
the installation and maintenance of plumbing 
and which may be adopted by them in whole 
win part.’" The code “‘establishes those mini- 
mum requirements for plumbing systems neces- 
sary to protect the potable water and disposal 
{ water-borne wastes in a manner that will 
safely provide protection against hazards to 
health and provide satisfactory performances.’ 

The 13 sections cover: definitions; general 
regulations; materials, quality, and weight; 
ints and connections; traps, interceptors, and 
lean-outs; hangers aad supports; plumbing 
fixtures; water supply and distribution; soil 
ind waste pipe, storm drains; vents and vent- 
ng; indirect waste and waste pipe; and in- 
spection and tests. 

Since the legal enforcement 
f plumbing 
throughout the country, rules pertaining to 


aspects of 


regulations vary extensively 


administration of the code are contained in an 


appendix. This section deals with enforce- 
ment, penalties for violation, fees, licensing, 
bonding, and rules and regulations for adminis- 


trative authority. 


Future Research 


In drafting the code the committee selected 
only those materials, fixtures, and methods 
which have been proved to be satisfactory by 
experience or Jaboratory test. Many new de 
velopments had to be omitted because of lack 
of proof that they were satisfactory on a mini- 
mum requirement basis. Aware of the rapid 
technological advance of the field, the com- 
mittee is planning to modify the code as ex- 
perimental and performance data are assem- 
sembled. To provide such data research has 
been initiated on such problems as: stack and 
drain capacities under a wide variety of condi- 
c1ons,; effects ot corrosion and ac cumulation ot 
grease; discharge characteristics of fixtures 
where not now available; siphonage of fixture 
traps; use of welding for water pipes and for 
drainage systems; and use of plastics and other 
materials 

Copies of the code may be obtained from 
ASME Publications Sales Department, 29 West 
39th Street, New York 18, N. Y. Price per 
copy is $2.50. 


Classification of 15,000-Kw Preferred 
Standard Turbine-Generator 
Unit Changed 


ea in 1947 the question of changing 
the classification of the 15,000-kw and 
\1,500-kw preferred standard turbine-genera- 
tot units came up for discussion. At a mect- 
ug of The American Society of Mechanical 
Engineers Special Standards Committee on 
Steam Turbines held in Atlantic City, N. J., 
juring the 1947 Annual Meeting of the So- 


ciety, it was recommended that the classifi- 
cation of the 15,000-kw unit be changed but 
that action on the 11,500-kw unit be post- 
poned pending further study. 

Unanimous agreement reached at a 
meeting in April, 1948, of the special stand- 
ards committee on the following items: The 
15,000-kw standardized machine as now set 


was 


CORRECTED TABLE FOR PREFERRED STANDARDS FOR LARGE 3600-RPM 3-PHASE 


Turbine-generator rating, kw 
Turbine capability, kw 
Generator rating, kva 
power factor 
short-circuit ratio 
rottle pressure, psig 
rottle temperature, F 
mber of extraction openings 
uration temperatures at Ist 
penings at ‘‘turbine- 2 
enerator rating’’ with all 3d 
traction openings in 4th 
rvice, F 5th 
Exhaust pressure, inches Hg abs 


“zy ad 


Generator capability at 0.85 power 


ictor, kva 


A tolerance of plus or minus 10 F shall apply to above saturation temperatures. 


GENERATORS 


Air-cooled 
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up in the preferred standard for operation at 
600 psig, 525 F, and air-cooled be changed to 
850 psig, 900 F, and hydrogen cooled; the 
turbine to have maximum capability of 16,500 
kw. This is to be the new standard without 
alternate. 

The committee also agreed unanimously 
that the definition of ‘‘turbine capability’’ 
appearing in the footnote to the table of 
standards be amended to read ‘‘The ‘turbine 
capability’ is guaranteed . under specified 
throttle steam pressure and temperature and 
2'/» in. Hg abs exhaust pressure, . . . extrac- 
openings.’ AJl manufacturers have 
designed their standard units to give full tur- 
bine capability at 2!/. in. Hg abs exhaust pres- 
sure. 

Final approval of this change in the pre- 
ferred standard was given by the Society 
through action of its Board on Codes and 
Standards on Oct. 22, 1948. Similar approval 
has been given by the American Institute of 
Electrical Engineers on the recommendation of 
its Committee on Steam Turbine Generators. 

An errata sheet has been prepared for inclu- 
sion in the copies of the standard now in the 
Society's sales stock. Those wishing sepa- 
rate copies of the table may obtain them upon 
application to S. A. Tucker, Standards Man- 
ager, ASME, 29 West 39th Street, New York 
18, N. ¥. 

The corrected table of preferred standards 
appears on this page. 


American Standard Manlift 
Safety Code Proposed 


O MEET the long-felt need for a safety 

code covering manlifts, The American 
Society of Mechanical Engineers and the 
Association of Casualty and Surety Companies, 
acting as joint sponsors under the procedures 
of the American Standards Association, called 
an organization meeting of representatives of 
pati sei users, government agencies, 
specialists, and insurance companies, to draft a 


tion 


60-CYCLE CONDENSING STEAM-TURBINE 


Hydrogen-cooled generator 
rated for 0.5 psig hydrogen pressure 


generator 
11,500 1§,000 20,000 30,000 40,000 60,000 
12,650 16,500 22,000 33,000 44,000 66,000 
13,529 17,647 23,529 35,294 47,058 70,588 
0.85 0.85 0.85 0.85 0.85 0.85 
o.8 o.8 °.8 0.8 °.8 0.8 
600 850 850 850 (85° or yd (859 or 1250) 
825 goo goo goo goo or 9§0 geo or 950 
4 4 4 5 5 5 
175 175 175 175 175 175 
235 235 235 235 235 235 
285 285 285 285 285 285 
350 3§0 350 350 350 359 
1s 410 410 410 
1.5 a rs 1.5 1.5 1.5 
Hydrogen-cooled generator 
operated at 15 psig hydrogen pressure 
27,058 40,588 $4,117 81,176 


“TL. ature between adjacent extraction openings.) a As 
¢ ‘turbine capability” is guaranteed continuous output at generator terminals when the turbine is clean and operating under specified throttle 


steam pressure and temperature and 2!/, in. Hg abs exhaust pressure, with full extraction from all extraction openings. 
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suitable manlift safety code which would be 
acceptable to industry, governmental bodies, 
and safety agencies. The proposed code is ex- 
pected to serve as a guide to state and munici- 
pal authorities whose safety laws and ordi- 
nances do not adequately cover safety require- 
ments of manlifts 

The scope of the committee's job is outlined 
as dealing with construction, maintenance, 
and operation of manlifts in relation to acci- 
dent hazards to employees and to the public 
Manlifts covered by this scope consist of 
platforms or brackets mounted on, or attached 
to an endless belt, cables, chains, or similar 
method of suspension; such belt, cables, or 
chains, operating in a substantially vertical 
direction and being supported by, and driven 
through pulleys, sheaves, or sprockets at the 
top and bottom. The manlifts are intended 
for the conveyance of persons, or persons and 
materials. It is not intended that this scope 
cover moving stairways, elevators with en- 
closed platforms (‘‘Paternoster’’ elevators ), 
nor conveyers used only for conveying mate- 
rials. 

At the organization meeting to which engi- 
neers representing 35 national associations 
were invited, held Dec. 15, 1948, in the Engi- 
neering Societies Building, New York, N. Y., 
H. D. Smith, president, Globe Hoist Com- 
pany, Philadelphia, Pa., was elected chair- 
man. Norman W. Andrews of the Association 
of Casualty and Surety Companies, New York, 
N. Y., was named temporary secretary. 

Subcommittee meetings have already been 
held in Philadelphia, Pa., and New York, 
N. Y., during which substantial progress was 
made in drafting outline of the proposed code, 
and preparing the nomenclature section. The 
co-operation evident at these meetings prom- 
ises early completion of a draft for submission 
to industry for comment. 

The next meeting of the new committee was 
scheduled for Tuesday, March 15, 1949, at 
ASME headquarters, 29 West 39th Street, 
New York, N. Y. 





Coming Meeting Notes 


World Power 


ORLD Energy Resources and the Pro- 

duction of Power" wil] be the theme of 
the Fourth World Power Conference to be held 
at the headquarters of The Institution of Civil] 
Engineers, London, England, July 10-15, 1950. 
Some of the technical sessions will be held in 
the rooms of other leading technical societies 
in London. Following the conference, a 
series of study tours are planned. The techni- 
cal program will be divided into three sections 
dealing, respectively, with energy resources, 
power developments, and the production 
of power. 


Research 


A symposium on co-operative engineering re- 
search will be held on the Minneapolis campus 
of the University of Minnesota, March 14-16, 
1949. Sponsored by the University in co- 
operation with the Minneapolis section of the 
American Society for Engineering Education, 














MECHANICAL ENGINEERING 








the symposium will seek to promote better 
understanding and a closer relationship among 
the universities, industries, and government 
agencies. 

The program will consist of an introductory 
presentation on the concept of co-operative re- 
search, followed by analysis, consideration, 
and discussion of the phases of co-operative 
research pertaining to universities, to indus- 
tries, and to governmental agencies. The type 
of projects to which co-operative research is 
applicable will be considered. Other topics 
to be discussed will be the universities’ role in 
such research; contracts, patents, and publica- 
tions; and research personnel and their train- 
ing needs. An attendance fee of $7 will be 
charged. 


Boiler Code 


The Boiler Code Committee of The American 
Society of Mechanical Engineers, in co-opera- 
tion with the ASME Chicago Section and the 
National Board of Boiler and Pressure Vessel 
Inspectors, will hold its 1949 open meeting in 
Chicago, Ill., during the week of May 16, 1949. 

Each year the Committee holds a regular 
meeting away from New York, N. Y., to give 
engineers in other industrial centers an oppor- 
tunity to observe how the Committee conducts 
its business. Last year the Committee held one 
of its meetings in Boston, Mass 


Plasticity 

The Second Symposium on Plasticity will be 
held at Brown University, Providence, R. I., 
April 4-6, 1949, under the joint sponsorship 
of the Bureau of Ships and the Office of Naval 
Research, Department of the Navy. The two 


principal topics of the Symposium will be 
“Structural Applications of the Theory of 
Plasticity’’ and “‘Dynamic Problems of Plas- 
Approximately one day will be de- 


ticity.” 





EDITORIAL SUBGROUP AND GUESTS OF THI 


AND UNIFICATION OF SCREW THREADS, Bl, A 


SECTIONAL COMMITTEE 
T A MEETING AT THE RACKHAM MEMORIA! 






voted to miscellaneous contributions to the 


retical or experimental phases of plasticity 
For further information write to Prof. P 
Symonds, Graduate Division of Applied Mat 


ematics, Brown University, Providence | 
R.] 
Hydraulics 


Plans for the Fourth Hydraulics Confere: 
to be held at lowa City, lowa, June 12-15, 1949, 
have been announced bv the Iowa Institute 
Hydraulic Research. The program will 
clude five technical sessions, a guided tour 
the new Institute facilities, and ample opp 
Thirteen cor 


= 


tunity for informal gatherings 
related papers, constituting a symposium 
present-day principles and methods of analy 
will be presented 


Corrosion 


Forty-two technical papers are scheduled 
for delivery at the 1949 conference of the Na- 
tional Association of Corrosion Engineers to 
be held in Cleveland, Ohio, April 11-14, 1949 
The conference will consist of 11 symposiums 
on such subjects as corrosion principles, ca- 
thodic protection, protective coatings, sal 
water corrosion, and the corrosion problems of 
the chemical, electrical, and communications, 
pulp and paper, transportation, oi] and ga 


industries 


Conservation 

A symposium on the subject “‘The Conserva 
tion of Our Natural Resources,’’ sponsored by 
the Engineers’ Council of Houston, will be 
held at the Rice Hotel, Houston, Texas, Apr 
2, 1949. Five papers wil] be presented 


Heat Transfer and Fluid Mechanics 


The second annual meeting of the 
Transfer and Fluid Mechanics Institute will kx 
held June 22-24, 1949, on the Berkeley campu 


Heat 


ON STANDARDIZATIOS 


BUILDING, DETROIT, MICH., JAN. 14, 1949, WHERE THE FINAL EDITORIAL CHANGES WER 
MADE TO THE UNIFIED AND AMERICAN SCREW-THREAD STANDARDS 


(Seated, left to right: C. G. Davey, AC Spark Plug Division, General Motors Corporation; W.¢ 
Stewart, American Institute of Bolt, Nut, and Rivet Manufacturers; H. W. Robb, General Electr 
Company; F. K. Brown, Continental Screw Company; F. P. Tisch, vice-chairman, Bl, Pheo! 
Manufacturing Company; I. H. Fullmer, chairman, editing subgroup, National Bureau of Stan¢- 
ards; W. H. Gourlie, Sheffield Corporation; F. E. Richardson, Munitions Board Standards A genc) 


H. A. Marchant, Chrysler Corporation; and P. M. Delzell, Ford Motor Company. 


Standing 


left toright: R.F. Holmes, AC Spark Plug Division, General Motors Corporation; H. R. Cobleigh 


ASME staff; S. A. Tucker, ASME staff; R. S. Burnett, SAE staff; 


P. V. Miller, Taft-Peirc 


Manufacturing Company; Glen Aron, Northrup Aircraft, Inc.; and W. L. Barth, General Motor 


Corporation. ) 
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f the University of California under the 
sponsorship of California engineering sc hools 


About 


twenty-five technical papers dealing with 


ind engineering and scientific societies 


phases of the fundamental nature of heat 
transfer and fluid flow will be presented. Low 
st housing will be available in the University 


if California dormitories 


Metals 


The 1949 Western Metal Congress and Ex- 
position, sponsored by the American Society 
for Metals in co-operation with 20 technical 
societies, will be held in Shrine Convention 
Hall, Los Angeles, Calif., April 11-15, 1949 

Newest developments in producing, fabricat- 
ing, and applying ferrous and nonferrous metals 
will be described during the congress by 
authoritative speakers from all sections of the 
United States. 

Yisplays at the exposition will demonstrate 
what is new or improved in metals, metal- 
working equipment, and processes Welding 
supplies, heat-treating equipment, foundry sup- 
plies, and machining equipment and tools 
will also be exhibited Technical Sessions 
will be presented by ASM, AIME, American 
Welding Society, and the American Foundry- 
men’s Association 


Wallboard Conference 
Scheduled 


HE Northeastern Wood Utilization Coun- 

cil will hold a conference on the subject of 
wallboards on Sept. 16, 1949, in Cambridge, 
Mass., with the co-operation of Harvard Uni- 
versity. The meeting, which is believed to be 
the first one of its kind, wil! cover both soft- 
boards and hardboards, their technology, and 
economics. The co-operating faculties at Har- 
vard will be the Graduate School of Engineer- 
ing and the Graduate School of Business Ad- 
ministration. 

The conference will stress the production of 
wallboards from wood wastes, such as edg- 
While there has 
been extensive research and development work 


ings, shavings, and sawdust 


on the subject, commercial realizaticns have 
been very few. It is believed that the chemical 
problems have been solved; thus the emphasis 
at the conference will be on the engineering 
and econc mic phases of the subject 

Papers will include descriptions of commer- 
Cial units operating in this country, Canada, 
and Europe. Both the ‘‘wet"’ processes going 
through pulping and the ‘‘dry”’ 
which compress sawdust or other waste in a 
substantially dry form, will be looked into. 
One scheduled paper will discuss the relative 
merits of various adhesives, ranging from oils 
and starches to synthetic resins. Other topics 
of discussion will include continuous methods 
of manufacture, properties of the final boards, 
uses and substitutes, availability of raw mate- 
tials, and a market survey of the potential de- 
mand. 

Attendance to the conference will be limited 
to 75 in order to insure the proper discussion. 
Invitations can be obtained by corresponding 
with E. L. Heermance, secretary, Northeastern 
ha id Utilization Council, New Haven 6, 

On 


pre cesses 
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Awards 


OBERT L. HOSS, Mem. AIME, and mem- 
ber of the staff of the Humble Oil and 
Refining Company, Houston, 
awarded the Alfred Noble Prize for 1948 fer 
his paper ‘Calculated Effect of Pressure Main- 
tenance on Oil Recovery,’’ published in the 


Texas, was 


September, 1947, issue of Petroleum Technolog y 
of the American Institute of Mining and Metal- 
lurgical Engineers. The 
made at the annual banquet of AIME held at 
the Palace Hotel, San Francisco, Calif., Feb. 
16, 1949 
versity of Tulsa. 

The Alfred Noble Prize consists of a certifi- 
cate of award and a sum of $350. It is awarded 
annually to a young member of one of the four 
Founder Societies or the Western Society of 
Engineers. The prize was established in 1929 
and is administered by the American Society 
of Civil Engineers 


presentation was 


Mr. Hoss is a graduate of the Uni- 


* * * 


MORRIS E. LEEDS, chairman of the board, 
Leeds and Northrup Company, Philadelphia, 
Pa., was awarded the 1948 Edison Medal at the 
winter meeting of the American Institute of 
Electrical Engineers “‘for his contribution to 
industry through the development and produc- 
tion of electrical precision measuring devices 
and controls."’ 


, 





Education 


NDICATIVE of the growing interest in ap- 

plied mechanics is the recent announcement 
that Stanford University, Stanford, Calif., has 
established a division of engineering mechanics 
in its school of engineering. 

The new division, which began its activities 
in January, 1949, administers a graduate pro- 
gram and grants masters and doctoral degrees 
in engineering mechanics, and will also co- 
ordinate sponsored research in this field. 

According to Frederick E. Terman, dean, 
school of engineering, engineering mechanics 
It is 
concerned with the strength, endurance, vibra- 


is synonymous with applied mechanics. 


tional characteristics, and susceptibility to 
buckling cf engineering structures and mecha- 
nisms. While the field goes back to Archi- 
medes, it has been extensively developed in the 
last two hundred years through the mathe- 
matical theories of elasticity, elastic stability, 
solid and fluid dynamics, vibrations, and the 
plastic flow of metals. 

S. P. Timoshenko, Fellow ASME, heads the 
executive committee which administers activi- 
ties of the division. Others on the committee 
include James N. Goodier, Mem. ASME, 
Donovan H. Young, and Lydik S. Jacobsen, 
Mem. ASME. 


A GIFT of approximately six million dollars 
was recently made to The Carnegie Institute of 
Technology by the W. L. and May T. Mellon 
Foundation for the purpose of establishing a 
graduate school of industrial administration. 
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Meetings of Other 
Societies 


March 6-9 
American Institute of Chemical 
Engineers, Los Angeles regional 
meeting, Hotel Biltmore, Los 
Angeles, Calif. 

March 10-12 
American Society of Tool Engi- 
neers, annual meeting, Hotel 
William Penn, Pittsburgh, Pa. 


March 14-17 
Chicago Technical Societies Coun- 
cil, Chicago technical conference 
and production show, Stevens 
Hotel, Chicago, III. 


March 24 
National Industrial Conference 
Board, Inc., Hotel Waldorf- 
Astoria, New York, N. Y. 

March 28-30 
Society of Automotive Engineers, 
Inc., transportation meeting, The 
Statler Hotel, Cleveland, Ohio. 


March 29-April 1 


Greater New York Safety Coun- 
cil, Inc., 19th annual safety con- 


vention and exposition, Hotel 
Statler, New York, N. Y. 
April 11-13 


American Society of Lubrication 
Engineers, 4th annual convention 
and 2nd all-lubrication exhibit, 
Hotel Statler, New York, N. Y. 
April 11-14 

The National Association of Cor- 
rosion Engineers, annual con- 
ference and exhibition, Nether- 


land Plaza Hotel, Cincinnati, 
Ohio. 
April 11-15 


Metals, 
Hotel 


American Society for 

western metal congress, 

Biltmore, Los Angles, Calif. 

For ASME Coming Events see 
page 275) 


At least one million dollars of the gift will 
be used to erect a building on the C.I.T. 
campus within two years, and the remainder to 
endow the new school. A three-year program 
will be offered including one year of graduate 
work leading to a master of science in industrial 
administration. 

The need for the new school, according to 
C.1.T. authorities, is illustrated by the fact that 
well over 5C per cent of engineering graduates 
over 40 years of age are found in positions of 
administrative responsibility in industry. 

Only college students who have demon- 
strated superior qualifications for its work will 
be selected for admission. 


NEW YORK UNIVERSITY is co-operating 
with Stevens Institute of Technology in offer- 
ing a new course entitled ‘‘Dynamics of Free 
and Controlled Bodies in Fluids."" The course, 
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which deals with the basic dynamic and fluid- 
dynamic aspects of submarine and surface 
vessels, is part of the co-operative curriculum 
known as ‘‘Fluid Dynamics of Aircraft and 
Airships’’ established jointly by the two 
schools in 1947. The curriculum is the first 
instance where two institutions in the metro- 
politan area have offered a defined course of 
instruction as a joint undertaking leading to a 
master’s degree. 


SIX $2000 Jet Propulsion Fellowships are 
being offered by The Daniel and Florence Gug- 
genheim Foundation to qualified applicants 
who desire advanced professional training in 
this field of specialization. Three of these are 
for two years of postgraduate study at Prince- 
ton University, and three at California Institute 
of Technology, at the Jet Propulsion Centers 
established in 1948 by the Foundation. 

Application forms have been sent to all 
schools and laboratories known to be working 
on rocket and jet-propulsion developments. 
Candidates may also obtain forms from The 
Daniel and Florence Guggenheim Foundation, 
120 Broadway, New York 5, N. Y. Applica- 
tions will be accepted until June 1, 1949. 





People 


S. JACOBUS and Comfort A. Adams will 

. be guests of honor at an informal dinner 
to be held at the Hotel Astor, New York, 
N. Y., April 7, 1949, on the occasion of their 
retirement from the Boiler Code Committee of 
The American Society of Mechanical Engi- 
neets. Dr. Jacobus, who is the senior past- 
president and Honorary Member of the ASME, 
has been active on the Boiler Code Committee 
since 1914. To him is due a large measure of 
the credit for the universal recognition ac- 
corded to the Committee today. Dr. Adams, 
Fellow ASME, who has made numerous con- 
tributions to the theory and design of induc- 
tion-heating apparatus and the science and art 
of electric welding, has served on the Commit- 
tee since 1934. Both men will continue their 
association with the Committee in an honorary 
capacity. 


E. G. BAILEY, Fellow and past-president 
ASME, has been invited to deliver the James 
Clayton Lecture of The Institution of Mechani- 
cal Engineers in London, England, April 22, 
1949. Mr. Bailey's subject will be ‘Invention 
and the Sifting Out of Engineering Facts."’ 


ROBERT M. GATES, Fellow and _past- 
president ASME, will attend the Second Na- 
tional Conference on UNESCO (United Na- 
tions Educational, Scientific, and Cultural 
Organization), to be held in Cleveland, Ohio, 
March 31-April 2, 1949. Mr. Gates is the 
representative of the Engineers Joint Council 
on the United States National Commission for 
UNESCO. The conference, to which 3000 
delegates representing all phases of American 
life have been invited, will discuss three topics: 
(1) Interchange of persons; (2) educational 
reconstruction in war-devastated countries; 
and (3) UNESCO as the educational arm of the 
United States. 


FREDERICK J. GRAF, chief engineer, 
Massachusetts Bonding and Insurance Com- 
pany, Boston, Mass., was appointed recently as 
the representative of The American Society of 
Mechanical Engineers on the President's Con- 
ference on Industrial Safety. Mr. Graf will 
serve on the Committee on Engineering which 
will consider “‘establishment of the techniques 
involved in the engineering approach to the 
control of accident hazards."’ 


E. P. BROOKS, vice-president of Sears Roe- 
buck and Company, in charge of factories, was 
recently named chairman, and Henry T. Heald, 
Mem. ASME, president, Illinois Institute of 
Technology, deputy chairman, of the Commit- 
tee on Equipments and Materials of the Re- 
search and Development Board, National 
Military Establishment. 


FRANKLIN THOMAS, professor of civil 
engineering, California Institute of Technol- 
ogy, Pasadena, Calif., was named president of 
the American Society of Civil Engineers for 
1949 at the ASCE Annual Meeting held in 
New York, N. Y., Jan. 19-22, 1949. 

Other officers elected were: Vice-presidents 
Henry J. Sherman, Camden, N. J., and Robert 
B. Brooks, St. Louis, Mo., both consulting 
engineers. Directors: Waldo G. Bowman, 
New York, N. Y., editor, Engineering News- 
Record; Morris Goodkind, New Brunswick, 
N. ]., btidge engineer, New Jersey State High- 
way Department; Harold L. Blakeslee, treas- 
urer, C. W. Blakeslee and Sons, Inc., New 
Haven, Conn.; Paul L. Holland, director of 
public works, Baltimore, Md.; Edmund Fried- 
man, consulting engineer, Miami, Fla., and 
Prof. Sidney T. Harding, University of Cali- 
fornia, Berkeley, Calif. 


JAMES F. FAIRMAN, vice-president of the 
Consolidated Edison Company of New York, 
New York, N. Y., was nominated for the 
presidency of the American Institute of Elec- 
trical Engineers at the AIEE annual meeting 
held recently in New York, N. Y. 

Other officers nominated were: Vice- 
presidents: C. G. Veinott, Westinghouse 
Electric Corporation, Lima, Ohio; Walter J. 
Seeley, Duke University, Durham, N. C.; 
W. C. DuVall, University of Colorado, 
Boulder, Colo.; Ralph A. Hopkins, Westing- 
house Electrical Corporation, Los Angeles, 
Calif.; and Arthur H. Frampton, English 
Electric Company of Canada, Ltd., St. Cather- 
ines, Ontario, Can. Directors: E. W. Davis, 
Simplex Wire and Cable Company, Cambridge, 
Mass.; Noel B. Hinson, Southern California 
Edison Company, Los Angeles, Calif.; Herbert 


J. Scholz, Commonwealth and Southern Cor- 


poration, Birmingham, Ala. Treasurer: W. I. 
Slichter, Mem. ASME, Columbia University, 
New York, N. Y. 


ELECTION of Alfred E. Stacey, Jr., director 
of application engineering, Carrier Corpora- 
tion, Syracuse, N. Y., as the 1949 president of 
the American Society of Heating and Ventilat- 
ing Engineers, was announced recently at the 
annual meeting of the ASHVE, Stevens Hotel, 
Chicago, Ill. 

Other officers elected were: First vice-presi- 
dent, Lester T. Avery; second vice-president, 
Lauren E. Seeley, Mem. ASME; treasurer, 
Ernest Szekely, Mem. ASME. 


MeEcHANICAL ENGINEERING 


IME Secretary Knighted 


ENRY LEWIS GUY, secretary since 194 
of The Institution of Mechanical Engi 
neers, Great Britain, and Fellow of The Ameri 
can Society of Mechanical Engineers, wa 
among the number of distinguished Britis! 
subjects elevated to the knighthood by Kin; 
George VI at the New Year's Day ceremonies 
Sir Henry began his engineering carcer i 
1910 as a member of the mechanical departmen: 
of the British Westinghouse Company, and i 
1918 became chief engineer of the mechanic: 
department of its successor, the Metropolitat 
Vickers Electrical Company. His work in th 
steam-power field won for him a fellowship i 
the Royal Society in 1936 and three vears later 
an honorary degree of doctor of science fro: 
the University of Wales. 

He is the author of many engineering paper 
and the recipient of the 1927 Thomas Hawk 
ley Gold Medal and the Parsons Memoria! 
Medal. 


Belgian Engineer Honored 


. of 20 engineers met on Jan. 27, 
1949, at a luncheon held at The Eng: 
neers’ Club, New York, N. Y., given in honor 
of Ernest John Solvay, president, Société 
Royale Belge des Ingénicurs et des Industriels, 
of Brussels, Belgium. James M. Todd, pres: 
dent, The American Society of Mechanical 
Engineers, presided and presented two books 
to the honored guest as a memento of th 
occasion. 

C. E. Davies, secretary ASME, introduced 
Mr. Solvay and said that he had been greatly 
impressed with the high quality of leadership 
the Belgian engineer had displayed at the 
conference of representatives from the eng! 
neering societies of Western Europe and the 
United States of America, held in London in 
October, 1948. In his response, Mr. Solvay 
paid tribute to his hosts and commented on 
the position of influence and leadership which 
had been forced on this country as a result of 
conditions in Europe. 

Present at the luncheon were members of the 
Executive Committee of the ASME Council 
and of the Committee on International Rela- 
tions of the Engineers Joint Council. 


Industry Urged to Aid 
Scrap Drive 


= meet the increasing demands of the na- 
tional economy, military, and the foreign 
aid program, for heavy iron and steel scrap, 
the United States Department of Commerce 1s 
calling upon American industry to support 4 
heavy scrap drive currently under way. 

Industry can best help the drive by appoint 
ing one top official in every plant to be salvage 
director with full responsibility to investigate 
heavy scrap possibilities and with ful] auchor- 
ity to sell any unneeded iron and scrap items 
Items especially sought are obsolete dies, |g, 
tools, fixtures, and other machinery. Farmers 
are being asked to search their propertics for 
old farm machinery. Auto-wrecking yarcs are 
also being approached. 
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ASME NEWS 


Many-Sided Program to Attract Large 
Attendance at ASME 1949 
Spring Meeting 


New London, Conn., May 2-4, 1949 


A BALANCED technical program will be 


only one of the many features of the 1949 
Spring Meeting of The American Society of 
Mechanical Engineers, to be held in the Mo- 
hican Hotel, New Leadon, Conn., May 2-4, 
1949. The Connecticut Sections of the So- 
ciety, hosts at the Spring Meeting, are planning 
ascries of social events, sight-seeing tours, and 
inspection trips which should make the meet- 
ing a memorable experience. 

The tentative technical program for the 
meeting will be published in the April issue of 
MecuaNnicaL ENGINEERING. The following 
Divisions and Committees are sponsoring ses 
sions: American Rocket Society, Aviation, 
Education, Fuels, Gas Turbine Power, Heat 
Transfer, Industrial Instruments and Regu- 
ators, Machine Design, Management, Ma- 
terials Handling, Metals Engineering, Power, 
Process Industries, Production Engineering, 
Safety, and Textile 

Few New England cities offer a better intro 
duction to the charm of old New England 
Settled by John Winthrop 26 years after the 
first landing in Plymouth, Mass., New London 
takes pride in an antiquity that reaches back 
to the first days of the American colonies 
Ubiquitous architecture and monuments re- 
mind visitors of New London's rich historical 
past. Still preserved is the schoolhouse in 
which Nathan Hale taught before he journeyed 
to Long Island to join the Revolutionary 
Not far from the center of the city is 
the Shaw Mansion, considered the cradle of the 


For es 


American Navy, which was the social center of 
Revolutionary New London and where Wash- 
ngton was often entertained. Across the 
Thames River the towering Groton Monument 
marks the site of old Fort Griswold to remind 
the citizens of how Benedict Arnold burned the 
city in his march through Connecticut in 1781. 

New London has played an important part 
in the maritime history of America. In its 
harbor the first Naval expedition of the Revo- 
uti’ nary War was fitted out. With the re- 
turn of peace New London ships sailed the 
In 1794 the first whaling vessel to 
be s.nt from New London to the southern 
hem phere left port. For more than 50 years 
therc after the whaling industry provided the 
chief source of the city’s fortunes, which laid 
the foundations for New London's industrial 
enterprises. Today the city is the commercial 
center of southeastern Connecticut. Its indus- 
tries curn out submarines, textile machinery, 
cigar-tte paper, pharmaceutical products, 
Diese! engines, and others, and provide em- 


ployr ent for its 40,000 people. 


Stve’' s¢cas. 


ASME News 


As the home of the Connecticut College for 
Women, the U. S. Coast Guard Academy, the 
Admiral Billard Academy, and the New Lon- 
don Junior College, New London is one of the 
educational centers of New England. 


Historical Connecticut 


For those who will travel to New London by 
automobile and who have not explored Con- 
necticut, a veritable treat is the drive along the 
Boston Post Road, Route 1, from New York 
City. Small towns with many colonial] struc- 
tures still in use and most of them jealously 
guarding the village greens around which the 
early settlers built their homes and the begin- 
nings of their towns, are pictures of the charm 
which is typical of New England. The larger 
cities with their multitudes of manufactures 
demonstrate the great importance of Connecti- 
A day or 
two before or after the Spring Meeting, visit- 


cut in the country’s industrial life. 


ing the towns both large and small, will 
richly reward almost anyone 

Another route which the first-time visitor to 
Connecticut might take is by way of the 
Merritt Parkway which continues from the 
New York Hutchinson River Parkway through 
southern Connecticut to New Haven. On this 
parkway, a 55-mile legal speed limit provides a 
safe speedy trip along almost 60 miles of 
beautiful rolling countryside with no cross 
traffic to cause stops. Here one will see one 
of the most modern applications of highway, 
bridge, and landscape engineering in the na- 


as 


tion, and one of which Connecticut is justly 
proud. 
Women’s Program 


For entertainment of wives and relatives of 
inembers and guests, the Women’s Committee 
of the Connecticut Sections, under the guid- 
ance of Mrs. Louis A. Lachman, has planned 
an excellent program which will feature visits 
to points of interest in and around New Lon- 
don The program follows: 


MONDAY, MAY 2 
9:30 a.m. 
Registration, Head- 


room 205, Women's 


quarters, Mohican Hotel 
10:30 a.m. 
Bus trip to New London Junior College and 
Ocean Beach Park 
12:45 p.m. 
Luncheon at Ocean Beach Park 
2:00 p.m. 
Bus trip to Connecticut College for Women and 
the U. S. Coast Guard Academy 
8:00 p.m. 
Card party in Dutch Room, Mohican Hotel. 


Door prizes and prizes for each table will be 
offered 


TUESDAY, MAY 3 
9:00 a.m. 
Bus trip to Mystic Marine Museum 


12:15 p.m. 
Luncheon at the Mohican Hotel 


2:00 p.m. 

Bus trip to the U. S. Submarine Base at Gro- 
ton, Conn., to witness maneuvers of sub- 
marines and to inspect the Submarine Base 
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MODERN U 
A VISIT TO THE BASI 
5:30 p.m. 


Cocktail party in solarium of Mohican Hotel 


6:30 p.m. 
Spring Meeting banquet in Ball Room 


WEDNESDAY, MAY 4 


9:30 a.m. 
Bus trip to Hempstead House, Shaw Mansion, 
and Nathan Hale Schoolhouse 


12:30 p.m. 
Luncheon at Mohican Hotel 


Should enough interest be shown in a bus 
trip to Guilford to inspect the famous Whitfield 
House, the oldest stone house in New England, 
this visit will be arranged for Wednesday 
afternoon at 2:00 p.m. The Rev. Henry Whit- 
field with a party of 40 colonists settled here 


IS PLANNED FOR MEMBERS ATTENDING 





S$. SUBMARINE OPERATING FROM THE SUBMARINE BASE, NEW LONDON, CONN 
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in 1639 on land secured from the Indians by 
barter, and built this unique stone house, 
which is now a Connecticut Historical Mu 


seum., 
Women’s Committee 


Members of the Connecticut Sections 
Women's Committee in charge of the women's 
program are: Wm. E. Hogan, chairman. Neu 
London Section: Mrs. John S. C. Barry, Mrs 
Charles H. Coogan, Mrs. John S. Leonard, Mrs. 
L. A. Lachman, Mrs. Walter E. Beaney, Mrs 
Howard E. Kuehn, Mrs. Erich R. Stephen, and 
Mrs. Oscar F. Willhelm. Fairfield County Sec- 
Mrs. Cecil N. Hoagland and Mrs. John 
Hartford Section: Mrs. Lester C 
New Haven 


tion, 
P. Heumann 
Smith and Mrs. Richard L. Weil. 
Mrs. Albert S. Redway and Mrs 
Walton. Waterbury Section: Mrs. 
Rianhard and Mrs. Richard W 


Section: 
Edward H 
Thomas M 
Simpson. 


ASME 1949 Oil and Gas Power Conference 
to Discuss Diesel Progress 
Hotel Sherman, Chicago, Ill., April 25-29 


fhe 1949 Oil and Gas Power Conference 
sponsored by the Oil and Gas Power Divi- 
sion of The American Society of Mechanica! 
Engineers in co-operation with the ASME 
Railroad Division and the ASME Chicago 
Section, will be held at the Hotel Sherman, 
Chicago, Ill., April 25-29, 1949. 

In addition to the technical program the 
conference will feature a special preconference 
lecture program for which special registration 
will be required, an exhibit of Diesel engines, 
accessories, and instruments, and inspection 
trips to the local Diesel plants. 

Registration fee for the conference wil] be 
$2.50 to members and $5 to nonmembers. 
Registration for one day will be $1.25 and 
$2.50, respectively. Preprints will be free to 
those paying full registration fee. 


Lecture Program 


The preconference lecture course to be given 
on Monday, April 25, will consist of three 
lectures on the subject, ‘‘Gaseous Fluid Flow 
in Relation to Diesel and Internal-Combustion- 
Engine Design."’ Registration for the course 
is $12 for ASME members and $15 for non- 
members, payable in advance to John C. Gibb, 
Room 1323, Socony-Vacuum Oil Company, 





Inc., 26 Broadway, New York 4, N. Y. Those 
wishing toattend the lectures are urged to write 
Mr. Gibb without delay. 

The lecture program follows: 


MONDAY, APRIL 25 


9:30 a.m. 

Cooling of Internal-Combustion Engines, by 
B. Pinkel, Lewis Flight Propulsion Labora- 
tory, National Advisory Committee for 
Aeronautics, Cleveland, Ohio. 


12:15 p.m. 

Luncheon; during which John T. Rettaliata, 
Mem. ASME, dean, school of mechanical 
engineering, [linois Institute of Technology, 
Chicago, Ill., will comment on the lectures. 


2:30 p.m. 

Fundamentals of Air Flow in Diesel-Engine 
Manifolds, by W. W. Hagerty and L. Talbot, 
professors, University of Michigan, Ann 
Arbor, Mich. 


7:30 p.m. 
Reduction of Noise in Engines, by W. P. Green, 
professor, Illinois Institute of Technology, 
Chicago, Ill. 









MECHANICAL ENGINEERING 


Diesel Engine Exhibit 





The 1949 Diesel engine exhibit promises 
be a larger attraction than ever before because 
of the excellent facilities at the Hotel Sherm 
for handling and exhibiting large pieces of 
equipment. Recognizing the educational val 






of technical exhibits, the conference progra 





was planned to give members ample time 
inspect the latest equipment in the Dic 
power field. 

Of interest to all engineers in the oil and gas- 









power field will be the organization meeting ' 
of the Oil and Gas Power Division's General 
Technical Committee which will be held 

Tuesday evening, April 26. The meeting, to D 





which all members and guests are invited, wil] 


explore how the Oil and Gas Power Division 
il 






can best serve the technical interests of the 





and gas-power field. 





Technical Sessions 





Registration for the conference will begi 
at 6:00 p.m. on Monday, April 25. The first 
technical session will meet the next afternoon, 
following a general Juncheon at which mem- 



















H 
bers and guests will be welcomed by officers of Ph 
the ASME Oil and Gas Power Division, Rail- 

. " fla 
road Division, and the Chicago Section. The Th 
tentative technical program follows ues 

~ ro a Ha 
TUESDAY, APRIL 26 - 
12:15 p.m. rail 
Welcoming Luncheon rie 
2:00 p.m. and 
Session I tors 
Dynamic Analysis of Valve Springs, by Troel:s N 
Warming, assistant professor of mechanica reg 
engineering, University of Wisconsin, Mil- cig 
waukee Extension, Milwaukee, Wis ape 
Vibrations in Valve Mechanism, by Troels _ 
Warming - 
Effects of Cylinder Pressure Rise on Engine ase 
Vibrations, by J. O. Hinze, ‘*Delft’’ Labora ona 
tory, Royal Dutch Shell, Holland > 
r 
8:00 pom vimce mecane 
General Technical Committee Meeting copy 
Ne 
All members and guests interested in the oil “ 
Spx 





and gas-power field are invited to participate 






WEDNESDAY, APRIL 27 
9:00 a.m. 






Session II 


Two-Cycle Dual-Fuel Diesel Engine With 
Automatic Fuel Conversion, by E. L. Conn, 
R. H. Beadic, and G. A. Schauer, research 
staff of Fairbanks, Morse and Company, 
Beloit, Wis. 

Diesel Locomotive Engine Cooling System, by 
F. H. Brehob, Locomotive Engineering Div 
sion, General Electric Company, Erie, Pa. 

Ignition System for Oil Engines, by H. B 
Holthouse, Holthouse Laboratory, Chicago, 
Ill. 















1:30 p.m. 

Inspection trip to new Diesel Locomotive Re- 
pair Shops of Chicago and North Westet 
Railway 









7:00 p.m. 






Informal Banquet 
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Marcu, 1949 


R.H. Morse, Jt 
harge of all operations, Fairbanks, Morse 


Toastmaster , Vice president in 
ind Company, Chicago, II] 

Speaker: R. B. McColl, president, American 
Locomotive Company, New York, N. Y. 


THURSDAY, APRIL 28 


9:00 a.m. 
Session III . 


4 Training Program for Railroad Personnel, by 
George Y. Taylor, supervisor, education de 
partment, 
Locomotive Company, Schenectady, N. Y 

Alco 


locomotive division, American 


Diesel-Engine Maintenance Instruction, 


V Type Engine, by S. E. Lodge, education 
department, locomotive division, American 
Locomotive Company, Schenectady, N. Y 


1:15 p.m. ‘ 

Inspection trip to La Grange Plant of Electro 
Motive Company 

2:00 p.m. 

Inspection trip to submarine containing four 
1600-hp Fairbanks, Morse Diesel engines 


FRIDAY, APRIL 29 


All-day trip by train to the shops of Fair- 
banks, Morse and Company, Beloit, Wis 


4000 Attend 1949 ASME Materials 
Handling Conference 


A sponsors of the Materials Handling Con- 
ference at the third National Materials 
Handling Exposition held at Convention Hall, 
Philadelphia, Pa., Jan. 10-14, 1949, the Mate 
rials Handling and Management Divisions of 
The American Society of Mechanical Eng- 
co-operation Materials 
Handling Institute, provided a valuable serv- 


leers, in with the 
ce to engineers and executives of automotive, 
railroad, textile, and food-processing indus- 
tries who came to the exposition from all sec 
ions of the country to see the latest designs 
fork-lift trucks, 


improvements in eleva- 


tors, cranes, and hoists 


Nearly 
registered at the exposition participated at che 


a quarter of the 17 thousand who 
eight morning and afternoon sessions at which 
experts in the field of materials handling dis 
ussed such topics as outlook for the industry 
‘ew improvements in methods and equipment, 
ase histories of the application of modern 
andling equipmenr, and the future of the in- 
sustry 

Proceedings of the conference are in process 
f publication and may be purchased for $2 a 
opy from the ASME, 29 West 39th Street, 
New York 18, N. Y. 

Speaking at the opening session, Charles F 
Roos, president of the Econometric Institute, 


[WO-MILLION-DOLLAR DIESEL LOCOMOTIVE 


NORTHWESTERN RAILWAY SYSTEM. AN 


INSPECTION TO 


Inc., New York, N. Y., reported that since 
1939 the total physical output of the materials- 
handling industry had increased about 160 per 
This 


increases 1n 


cent. increase, however, was in line 


with other capital goods indus- 
trices. The greatest expansion, he said, was 
in the use of the fork-truck-pallet combina- 
tions. These developments appeared to have 
reached the limit of special exploitation and 
if there were no new technological develop- 
ments peculiar to the materials-handling in- 
dustry, its production was likely to follow the 
pattern set by 


general other capital-goods 


production. He predicted that if there were 


no new taxes, the industry was likely to see a 
decline in unit sales or physical volume of 15 
to 20 per cent in 1949. 

Another speaker called attention to the op- 
portunities for sales engineering by pointing 
out that in certain industries 25 per cent of the 
cost of production was represented in the ex- 
Most 
of this expense was represented, he said, by 
cumulative pay rolls and added nothing to the 
product but cost. 


pense of moving goods and materials 


Modern Methods Engineering 


Speaking at the Tuesday afternoon session, 
Harold B. Maynard, Mem. ASME, president, 


SUPERSERVICE STATION OF THE CHICAGO AND 


THE PLANT IS INCLUDED IN THE 


1949 « 'IL AND GAS POWER CONFERENCE TO BE HELD AT THE HOTEL SHERMAN, APRIL 25-29, 


1949. 
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ASME Calendar 
of Coming Events 


April 25-29 
ASME Oil and Gas Power Divi- 
sion Conference and Exhibit, 
Hotel Sherman, Chicago, III. 


May 2-4 
ASME Spring Meeting, Hotel 
Mohican, New London, Conn 


June 13-15 
ASME Applied Mechanics Di- 
vision Conference, H. A. Rack- 
ham School of Graduate Stud- 
ies, University of Michigan, 
Ann Arbor, Mich 


June 27-30 
ASME Semi-Annual Meeting, 
University of California, Ex- 
tension Building, San Fran- 
cisco, Calif. 
Sept. 12-16 
ASME Instruments and Regula- 
tors Division Conference and 
Exhibit, Municipal Audi- 
torium, St. Louis, Mo. 
Final date for submitting papers 
May 1, 1949 


Sept. 27 
ASME Wood Industries Division 
Conference, Jamestown, N. Y. 
Final date for submitting papers 
May 1, 1949) 


Sept. 28-30 
ASME Fall Meeting, 
Hotel, Erie, Pa 
Final date for submitting papers 
May 1, 1949) 


Lawrence 


Oct. 2-5 
ASME Petroleum Division Con- 
ference, Oklahoma _ Biltmore 
Hotel, Oklahoma City, Okla. 
Final date for submitting papers- 
June 1, 1949) 


Oct. 26-27 
ASME Fuels 
ence, French 
Hotel, French 
Ind. 
(Final date for submitting papers— 
June 1, 1949) 


Division Confer- 
Lick Springs 
Lick Springs, 


Nov. 27-Dec. 2 
ASME Annual Meeting, 
Statler, New York, N. Y. 
(Final date for submitting papers— 
August 1, 1949) 
(For Meetings of Other Societies see 
page 271) 


Hotel 


Methods Engineering Council, Pittsburgh, 
Pa., defined methods engineering as a group of 
techniques used to find the most effective way 
to accomplish any useful task. These tech- 
niques included, he said, process charts, opera- 
tion analysis, motion study, and time study. 
The methods engineer seeks first to eliminate 
materials handling before trying to find the 
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method. 


most effective materials-handling 
He knows that materials handling goes on 
from the very start of the process until the 
finished product is in the hands of the ultimate 
consumer. This means that handling prob- 
lems exist outside the plant, problems more 
serious in their cost increasing effects than 
those inside the plant, Mr. Maynard said. 

Recently, he reported, a whole industry set 
out to improve its materials-handling meth- 
ods. A co-operative study by various com- 
panies in the industry revealed some very good 
and some very poor methods. By synthesiz- 
ing the best methods, it was possible to de- 
velop one which was better than any used be- 
fore the study was undertaken. Out of the 
data obtained it was possible to outline an 
ideal method which could be built into future 
plants. 

While many companies have done much to 
improve materials-handling methods, Mr. 
Maynard continued, much remains to be done, 
for often only obvious improvements have 
been made. These changes yielded important 
savings but were a fraction of the ultimate sav- 
ings possible. What is needed, Mr. Maynard 
said, is more digging into details, more pains- 
taking analysis, more careful searching for 
new and better methods. These studies take 
time and call for an increased number of com- 
petent engineers, and patience on the part of 
management in waiting for results. Only in 
this way can we hope to keep on increasing 
our American standard of living, he said. 

More than a thousand persons attended the 
session on work simplification at which Allan 
H. Mogensen, consultant engineer, New York, 
N. Y., spoke on the relationship between 
methods improvements and materials hand- 
ling. He discussed from a refreshing point of 
view some of the advance techniques of work 
simplification and how they were being re- 
ceived by labor. 


Case Study 


At the Wednesday morning session devoted 
to case studies in application of modern mate- 
rials handling, C. M. Harris, production engi- 
neer, Electrolux Corporation, Old Greenwich, 
Conn., told how use of industria] fork trucks, 
pallets, portable rollers, roller skates, and belt 
conveyers in the various departments of his 
plant solved the problems of handling, storing. 
and shipping materials necessary to produce 
vacuum cleaners at a rate approximately four 
times the prewar rate. 

Mr. Harris reported that, by emphasizing 
the possibilities of eliminating the physical 
labor as well as the hazards commonly asso- 
ciated with the strong-arm method of han- 
dling carboys, drums, and sheet and coiled 
steel, the installation of each piece of new 
equipment was accepted with enthusiasm by 
the men assigned to the job. Also, by exercis- 
ing great care in the selection of drivers of the 
powered materials-handling equipment, it was 
possible to operate three and a half years with- 
out any accidents or injuries to personnel. 


Advances in Technique 


One of the latest developments in materials- 
handling equipment was described by M. 
Landon, engineering department, Sun Oil 
This was an 


Company, Philadelphia, Pa. 





ASME Tour Party 
Growing 


June 18—July 14 | 


A members are daily expressing 
interest in the 1949 ASME Vaca- | 
tion Tour planned in connection with 
the ASME Semi-Annual Meeting to be 
held in San Francisco, Calif., June 27- 
30, 1949. 

The tour will include stops at the 
Grand Canyon National Park, the 200- 
in. telescope at Mt. Palomar, Grand 
| Teton National Park, Los Angeles, the 

Redwood Forests, Portland, Ore., Yo- 
semite National Park, Mr. Rainier Na- 
tional Park, Yellowstone National 
Park, Seattle, the Columbia River, and 
the Shasta Dam 

Arrangements can be made for side 
trips to Hawaii and Alaska. 

Write to the secretary for itinerary. 


automatic pallet loader which bridges the gap 
between the end of a carton-producing line 
and the palletized warehouse or shipping plat- 
form. Originally designed to handle car- 
tons, it can be easily adapted to handling of 
bags, drums, or bricks. 


Future Problems 


The last session of the conference was de 
materials 
Harry A 


voted to considerations of the 


handling problems of the future. 


Davenport, of the New York Port of Embarka 
tion, Brooklyn, N. Y., stated that the biggest 
handling job in the world was accomplished 
by the Armed Forces during the recent war. 
Describing the scale of World War II activi- 
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ties he said: “‘More than 125 million to 1s 
were handled by Army ports of embarkati 
The peak was reached in March, 1945, wl 
about 6 million measurement tons were d 
patched, or about 190 thousand tons per day 
In addition to the movement of supplies and 
equipment, the Transportation Corps tra 
ported nearly 71/2 million persons from 
United States to overseas destinations and 
turned them. Let me dispel any impressi 
that the job was of small magnitude after hos- 
tilities ended. During the first 9 months of 
1948, approximately 10 million measurement 
tons of various cargo were moved by the New 
York Port of Embarkation and its outports 
Of major importance to the success of any 
materials-handling system are the appropriate 
layout and adequate construction of installa 
tions—in this ports of embarkat: 
Outstanding among ports the world over is 
the New York Port of Embarkation, which ex 
perts consider an excellent example of good 
dustrial design and long-range planning 

In order to study the many individual prob 
lems concerning the movement of military 
cargo, the Transportation Corps, he said, *‘has 
initiated a research and development project 
entitled, Standardization of Military Carg 
Transportation. C 


Case, 


This project has, as its ulti- 
mate goal, improvements in the broad field of 
military cargo transportation, from the initia 
points of supply cto the ultimate user in any 
overseas theater of operation.”” This project 
covers: (1) Unit packaging; palletiza- 
tion; (3) utilization of common carriers; (4 
loading and unloading at military dey 
posts, camps, or stations; (5) ship loading a 
stowage at ports of embarkation; (6) study 
of materials-handling equipment peculiar t 

types of overseas operations, 7 
study of overseas military transportati 
equipment; and development of field type 
highly mobile materials-handling equip: 
for use at advance bases 


various 






REDWOOD FOREST IN HUMBOLDT COUNTY, CALIF., ONE OF THE STOPS ON THE ASME VAC¢ TION 


TOUR TO THE 1949 ASME SEMI-ANNUAL MEETING TO BE HELD IN SAN FRANCISCO, C 


LIF 


june 27-30, 1949 





ASME News 





ASM} 
duri 





NG 
to is 
ti 
vi 
a 
day 
and 
ra 
| the 
d 
SI 
hos- 
hs of 
ment 
New 
“) 
¥ 
riat 
talla 
it 
rer i 
h 
rd 
prob 
litary 
, as 
royect 
arg 
c 
eld of 
nitia 
1 any 
royec 
etiza 
4 
| 
ga 
study 
‘ar t 
eter 





A TION 
LIF.. 


. EWS 


Marcu, 1949 


Role of Research as an ASME Activity’ 


and is 


B ACKGROUND research ts a form of indus 


trial insurance for tomorrow, 
helpful in meeting competition 
research we must have people who possess the 


tools needed for the creation of new knowl- 


To carry on 


¢ lge 

The American Society of Mechanical Engt- 
neers, through its Research Committee, has 
an opportunity to keep the importance of re- 
search constantly before its members, and may 
aid in insuring an adequate supply of research- 
minded engineers by co-operation with re- 
search agencies and engineering colleges 

The Society has, therefore, a responsibility 
to encourage background research in mechani- 
cal engineering in order to keep our progress 
abreast of the times and developments. In 
this troubled world the Society has the added 
responsibility of co-operating in all phases of 
military research pointed toward the defense 


of this nation 
Objectives 
The ASME Research Committee under the 
direction of the Board on Technology should 
concentrate on the following two main objec- 
tives 


1 Encourage and direct background re 
search by various means which will extend the 
boundaries of knowledge within the areas of 
interest covered by the Society 

2 Aid in all possible ways to encourage 
capable mechanical engineers to receive ad- 
vanced education so that they will be 
equipped with suitable tools and be better 
carry on the research 


qualified to coming 


within the areas of interest of the Society. 


» date the Research Committee has limited 
its activities to the first objective by encour 
aging and directing applied research. The 
activities of the Committee should not be 
concerned with the development or improve 
ment of commercial products, as this is a pri- 
mary responsibility of industry. It should act 
as an agent to stimulate research of a back 
ground nature, which is common to one or 
more industries. Acting as a catalyst the 
Committee should attempt to assist in spon- 
soring research along broad lines for various 
groups, which may be too general to be of 
specific interest or too expensive for any one 
company to undertake. 

In order to carry out its objectives, special 
and joint research committees are appointed 
under the jurisdiction of the Research Com- 
mittee for the purpose of investigating or guid- 
ing specific research problems. 

The Society has no funds specifically budg- 
eted to sponsor background research; hence 
funds for projects administered by the ASME 
Mus: come primarily from industry or inter- 
este’ organizations. In order to defray the 
staff expense, a small overhead charge is made 
against the contributed funds. 


Talk given by G. A. Hawkins, chairman, 
ASME Research Committee for 1947-1948, 
during the 1948 Annual Meeting at a confer- 
¢ace sponsored by the Professional Divisions 
Committee to discuss the subject, ‘‘Better 
Profesional Divisions for a Better Society."’ 
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Responsibility to the Board on 
Technology 


Administrative details relative to ASME 
research are primary functions of the Research 
Committee and in turn the special and joint 
Matters of policy re 


In order 


research committees 
quire the approval of the Council 
to facilitate effective operation the Council has 
delegated approval of policy matters to the 
Board on Technology. In general, the Re- 
search Committee transmits recommenda- 
tions on the following items to the Board on 
Technology for final action: (1) The organi- 
zation or dissolution of special and joint re- 
search subcommittees; (2) proposed new back 
ground research projects which are to be 
Society sponsored; (3) means and methods 
for soliciting funds for new research projects; 
4) agreements and contracts for and with re- 
search agencies interested in undertaking re- 
search projects sponsored by the Society; and 
5) agreements with other organizations rela- 
tive to Society or intersociety research pro- 
grams 
Functions 


In order to execute effectively the first ob- 
jective of the Research Committee the fol- 
lowing functions are carried out 


1 Supervise and administer the background 
research sponsored by the Society 
2 Co-ordinate the research 
vised by the special committee so that un- 

necessary duplication may be avoided 

3 Evaluate the various research programs 
to ascertain should be discon 
tinued, postponed, or expedited 

4 Annually review the progress made by 
each of the special research committees and de- 


work super 


those which 


cide what action should be taken 

5 Supervise the expenditures of budgeted 
amounts established for research projects 

6 Classify and decide where each new re- 
search project should be assigned as regards 
to the respective special research committee. 

7 Scrutinize and review all new research 
projects submitted to the Society 

8 Review suggested plans for financing 
each approved research project. 

9 Study all agreements and contracts with 
research agencies, paying attention to section 
on patents, insurance, and other items which 
directly affect the Society. 

10 Encourage the research secretaries of the 
Professional Divisions to actively consider 
worthy research projects of the Division. 

11 Consider and recommend appointments 
to research committees and special activities 
of other societies or organizations. 

12 Review all proposals for co-operative 
research adventures with other societies, fed- 
eral agencies, and organizations. 


Recommendations 


As the retiring chairman of the Research 
Committee, I wish to make the following 
recommendations and remarks relative to the 
functioning of the Committee: 


1 I wish to acknowledge the assistance 
given to the Committee by the staff. Their 
untiring efforts aad enthusiastic support have 
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been most helpful during my term of office. 

2 The time has now come when the Re- 
search Committee must make every effort to 
work closely with other committees of the 
ASME to encourage the outstanding engi- 
neers to pursue advanced study to better 
qualify them to carry on research in areas en- 
compassed by the general field of mechanical 
engineering. Thus it is desirable to spread 
more projects to many institutions rather than 
to concentrate all funds in a few well known 
agencies 

3 The Committee should undertake to en- 
courage the Research Secretaries to take an 
active part in bringing background-research 
problems of their divisions before the Com- 
mittee. 


1948 Annual Meeting 
Attendance 


FFICIAL count of the attendance at the 

1948 Annual Meeting of The American 
Society of Mechanical Engineers shows that 
5296 members and guests including members of 
the American Rocket Society, participated in 
the meeting. 

This is a new record for the Society being 
130 higher than the Jargest previous attend- 
ance at any ASME Annual Meeting. Ratio 
between the number of members and guests 
has changed markedly since the $5 nonmember 
registration fee was introduced for the first 
time at the 1947 Annual Meeting in Atlantic 
City, N. J. When registration was free to all, 
the largest member-to-guest ratio was 1.6 to ] 
At the 1948 Annual Meeting it was 3.3 tol. 

The 1948 meeting was also notable for the 
large increase of student and Woman's Auxil- 
iary registrations which were 70 and 150 per 
cent, respectively, over those of the last An- 
nual Meeting held in New York. 

The delegates represented 41 states, District 
of Columbia, Canada, and 12 foreign countries. 


1949 Society Records 
Sent Upon Request 


EMBERS of The American Society of 

Mechanical Engineers who wish to 
receive copies of the February, 1949, issue of 
Society Records containing council and com- 
mittee personnel, or the March, 1949, issue 
containing memorial biographies, are re- 
quested to fil] out and send the following form 
to the Secretary, ASME, 29 West 39th Street, 
New York 18, N. Y. In accordance with the 
new policy recently adopted by the Council, 
the March, 1949, issue of Society Records will 
be the last to contain memorial biographies. 


Please send me a copy of the 
Society records for 


(_] February, 1949 (Personnel) 
(] March, 1949 (Biographies) 
Name 


Address 
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ASME Junior Forum 


ComPiLep AND Epirep sy A ComMMIrTee or JuNioR Mempers, B. H. Eperstein, CuHalRMAN 


National Junior Committee Reviews Record 
and Plans Future 


T AN all-day meeting in the rooms of the 
Society, New York, N. Y., on Feb. 5, 
1949, the National Junior Committee subjected 
its two-year record to searching analysis and 
came to the conclusion that, although its work 
had only touched the surface of its responsibil- 
ity, the record showed substantial achieve- 
ment. 

Present at the meeting were: D. E. Jahncke, 
chairman, C. H. Carman, Jr., F. Everett Reed, 
H. D. Moll, B. H. Edelstein, A. F. Bochenek, 
staff, A. R. Mumford, vice-president, ASME 
Region II, and C. E. Davies, secretary ASME. 

Addressing himself first to the question 
whether continuation of the Committee was 
justified, Mr. Jahncke compared the current 
state of junior affairs against the conditions 
which existed when the committee was cre- 
ated. In January, 1947, he said, there was a 
general discontent among junior members 
caused by a feeling that the Society was not 
much concerned with their problems. Juniors 
were under pressure to join unions and to sacri- 
fice professional ambitions for temporary 
monetary gains. There was no Junior Forum 
in which gripes could be aired nationally 
Prewar junior groups were in a state of dis- 
organization and no national body was work- 
ing to correct the situation. 

While the Junior Committee could not take 
credit for the Taft-Hartley labor law which 
corrected the union situation, he said, two of 
its projects have done much to make junior 
members aware of the Society's interest in their 
welfare. As a result of the pamphlet ‘‘It's 
Up to You,"’ which succinctly states a philoso- 
phy of self-help and blueprints procedures for 
junior group organization, many new junior 
groups have been organized and inactive ones 
reorganized. The Forum each month now 
gives space in MecHanicaL ENGINEERING to 
comment by juniors on Society affairs. How 
much the situation has improved was evident, 
he said, from the difficulty now experienced 
by the Forum Editorial Committee in finding 
material to publish. Junior members may still 
be discontented, but they did not appear to be 
so deeply disturbed about the Society as to 
express themselves in writing. 


Function of Committee 


At its meeting on July 31, 1948, the Commit- 
tee interpreted its function to be ‘‘to develop 
policies and procedures by which junior mem- 
bers’ participation in Society activities is as- 
sured."’ A roll call of the Committee revealed 
that the statement was still valid. Two poli- 
cies were suggested which needed the atten- 
tion of the Committee. These were: (1) To 
awaken junior groups to the job of encouraging 


student members to transfer to junior member- 
ship; and (2) to arouse the Society to the need 
of trimming its program material to hold the 
interest of junior members. 

H. D. Moll of the Philadelphia Section de 
scribed the Philadelphia Plan for working with 
the student branches in that area. Because 
junior members speak the language of students 
they are the logical members of the Society 
to interpret the ASME to students and to 
show them how to utilize the opportunities 
for professional development made possible 
by Society membership. 

The idea was expressed that if the Society 
programs do not hold the interest of junior 
members, the responsibility for the condition 
rests with the Junior Committee. In planning 
programs, Society officers are often handi- 
capped by lack of knowledge of what junior 
members want. The initiative rests with the 
juniors themselves. It is in the province of 
the National Junior Committee to urge Society 
leadership to take under consideration pro- 
grams of special junior appeal and to take posi- 
tive action in such matters as registration and 
improvement of the juniors’ economic status. 


Junior Advisers 


If the National Junior Committee was to 
face its responsibilities, it was recognized that 
the Committee should be strengthened to in- 
clude juniors currently serving as junior ad- 
visers on such national committees as the 
Publications, Meetings, and Professional Divi- 
sions Committees. All junior advisers should 
be a part of the National Junior Committee, 
so that it could serve as a clearing house for 
junior thinking on all matters pertaining to 
the Society. Junior advisers, it was felt, should 


attend meetings of the National Junior Con 
mittee to report informally on activities 
their respective committees. A discussion ot 
these matters before the committee would ain 
in formulating junior policy and benefit th 
advisers by making them more aware of their 
role as spokesman for junior members. 

The dearth of contributions to the Junior 
Forum from junior members residing in Region 
distant from New York was brought before 
the Committee by B. H. Edelstein, chairma: 
of the editorial committee composed of junior 
members of the Metropolitan Section. Thx 
problem was an old one, he said, but could be 
corrected by implementing the scheme of ha 
ing editorial advisers in each Region. Cor 
respondence with outlying junior members has 
lagged, he said, because of the lack of secre- 


tarial help. 

The problems will be 
future by dividing the task among members 
who have secretarial help available and by 
relying on professional stenographers. 


solved in the 


Annual Meeting Program 


Acting upon the suggestion made by Past 
President Eugene W. O'Brien at the 1948 An- 
nual Meeting, that the Junior Committees 
sponsor a session at the 1949 Annual Meeting 
Mr. Carman and Mr. Moll were assigned the 
task of working up an appropriate plan. The 
idea is to hold the meeting immediately follow 
ing the Members and Students Luncheon so 
that students could participate. Speakers are 
to be invited to speak on some general pro- 
fessional topic. Talks by student members 
will also be considered. 

As a result of the long discussions, which 
were virtually bouts with the intangibles in- 
volved in the relationship of the junior mem- 
ber to his Society, the Committee was able to 
crystallize objectives and to evolve a sense of 
direction which renewed confidence and en- 
thusiasm in its work. 


Metropolitan Junior Group Discusses 
Economic Status 


T A meeting sponsored by the Junior 
Group of the Metropolitan Section of the 
ASME the topic, ‘Bringing the Junior Engi- 
neer Up to Date on His Economic Status," 
was discussed. The meeting was held in the 
Engineering Societies Building on Jan. 13, 
1949. John H. Prentiss, Jun. ASME, acted as 
chairman and introduced the four principal 
speakers. Later he led a spirited discussion in 
which 60 men participated. 

Gregory L. Laserson, Jun. ASME, the first 
speaker, presented the results of a study made 
by a subcommittee of the Metropolitan Junior 
Group on the data compiled in *“The Engineer- 


ing Profession in Transition."" These data 
were obtained by a survey conducted among 
the members of five engineering societies by 
the Bureau of Labor Statistics for the Engi- 
neers Joint Council. This study, later made 
into a report, showed the breakdown of pro- 
fessional classifications, average wages cat red 
by engineers on the basis of years of experience, 
and a comparison of cumulative wages earned 
by a design engineer and a building-trades 
worker. Since the majority of employed cn- 
gineers were in the design-engineering classih- 
cation, this group was selected as typical and a 
more detailed study of their status was mide 
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This showed,*’ Mr. Laserson said, “‘that the 
gincer does not geta salary commensurate 
ith his training, duties, and responsibilities." 
S. A. Folsom, as a delegate of the Council of 
Western Electric Union Engineers, was the 
He gave a brief history of the 
In the or- 


xt speaker. 

ion with which he is affiliated. 
ganization 80 per cent of the members are 
college graduates, and the classifications that 
are represented are those which Western Elec- 
tric Company would normally fill with highly 
specialized men. These points were made by 
Mr. Folsom to show that his was not a catch- 
all union, but one of engineers exclusively. 
They have made many surveys in conjunction 
with engineering groups of other major com- 
panies, and have used these surveys for bar- 
gaining purposes. As a point of interest Mr. 
to find what 
First on the 


Folsom mentioned one survey 
engineers looked for in their jobs 
list for Most men was congeniality, while, sur- 
prisingly enough, last on the list was security 
R. P. Kellogg, manager of the professional 
tion of the New York State Employment 
Service, was next introduced by Mr. Prentiss 
Mr. Kellogg first mentioned the great varia- 
in jobs offered to mechanical engineers at 
NYSES: From $40 per week for a mechani- 
il engineer 


with 2 years’ experience to 


$5500 per year for one with a minimum of 


three years’ aircraft experience. According to 

Kellogg there was currently a surplus of 
young inexperienced engineers in New York 
City, and many of these were leaving the area. 
There was also a surplus of production men 
and sales engineers. The demand today, he 
said, was for highly specialized men, such as 
electronics engineers and automatic-machine 
designers. ‘‘Engineers,’’ he said, ‘‘may face a 
saturated market by 1950. We should know 
then what the personnel manager looks for 
Mr. Kel- 
logg places technical competence at the top of 
this list. The prospective engineering em- 
ployee should also have a genuine respect and 
iking for people, the ability to take and give 
riticism gracefully, and the co-operative spirit 


the engineers that he is hiring.” 


to work as part of a team, 
Engineering Talent Cheap 


Bernard Haldane of Executive Job Coun- 
eli Inc., the final speaker of the evening, 
prefaced his talk with the following remark 
Engineers are people who have brains that 
can be bought at the lowest price."’ The 

n, Mr. Haldane was quick to point out, 
engineers themselves. They are 
pecialized; they think that management 
t supposed to understand their language. 
1cers approach a problem from a mechani- 
int of view, without trying the humanis- 


with 


proach. “If we, as engineers, want to 

ve our individual positions in the face of 

sed competition, we had better find 

hat we have to offer. We should let 

1. gement know that we're on the producing 

Mr. Haldane suggested that we sit 

with ourselves and prepare a semi- 

annu | or annual report on what our individ- 

lal | ogress is in the organization. In clos- 

ing, ir. Haldane again reminded engineers not 

to ger lost in their technology, but try to 
keep he personal touch at all times 

At che conclusion of Mr. Haldane’s talk, 
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Best Advice 


gaa the best advice to the 
young engineer just starting engi 
neering life is to make himself gener- 
ally agreeable, useful, and depend- 
able without bootlicking, and never, 
under any circumstances, “‘high-hat’’ 


anybody.' 


the four speakers engaged in a round-table 
discussion of the points they had raised dur- 
ing the evening. Mr. Prentiss, as moderator, 
invited audience participation. The ensuing 
comments were lively and showed the con- 
cern that the audience of young engineers had 
about the problem. 


Juniors Interpret Report 
on Economic Status 


REPORT of more than cursory interest 

was discussed at a recent meeting of the 
Junior Group of the Metropolitan Section in 
New York, N.Y. This report was prepared by 
a subcommittee on Professional and Economi- 
cal Status Development, which was part of a 
comprehensive program undertaken jointly 
by the juniors and members of the ASME 
Metropolitan Section. The subcommittee 
attempted to analyze, or perhaps more aptly, 
translate the wealth of information contained 
in the report, ‘‘The Engineering Profession in 
Transition,’ published by the Engineers 
Joint Council in the spring of 1947. 

The information contained in the EJC report 
was divided into four main sections, the first 
dealing with percentage distribution of the 
engineering profession by occupational status 
and general field of employment in 1946. Since 
the figures revealed that 36.9 per cent of the 
engineers were cither self-employed or on a 
management level and would consequently 
have problems at variance with the other 
group, it was decided by the Metropolitan 
juniors that the groups would be analyzed 
separately; also, that the employee engineer 
would be the prime consideration, with design 
engineers being the most appropriate single 
group because they represent 25 per cent of all 
employee engineers. 

Section 2 of the report dealing with the 
median base monthly salary rates of profes- 
sional engineers by occupational status in 1946 
disclosed that there are five general wage lev- 
els, as follows: (1) Administration (manage- 
ment, nontechnical; management, technical); 
2) research in basic science, research applied, 
and editing and writing; (3) consulting as 
employee of private firm, sales, independent 
consulting, development, production; (4) 
operation, teaching college or university, de- 
sign; and (5) inspection, maintenance, analy- 
sis and testing, drafting. 


1 New Proverbs for Young Engineers, by 
Philip W. Swain, editor, Power, McGraw-Hill 
Publishing Company, Inc., New York, N. Y. 
Mem. ASME. 

2 Digest published in September, 1947, issue 
of MgcuanicaL ENGINEERING, pages 732-734. 
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Wide Spread in Salaries Noted 


The report claims that there is a wide spread 
in salaries between the management level and 
the employee group, reflecting a possibility of 
too little appreciation of the employee-engineer 
problem on the part of the management-engi- 
neer group. For comparison, included in this 
graphic presentation was the construction- 
worker group whose income was determined 
by taking a 40-hour week and using hourly 
rates given by the New York City Building 
Trades Council. The report noted that it not 
only takes a design engineer 10 years to equal 
the construction worker's income, but he 
spends four years in college which the con- 
struction worker puts in as an income-receiving 
apprentice. 

Section 3 of the report makes a comparison 
of cumulative earnings. Astonishingly, after 
45 years (including college) the median design 
engineer has not yet equaled the cumulative 
earnings of the construction worker (exclusive 
of any overtime for the latter). Unfortunately, 
alchough an engineer should look forward to 
openings in management, the EJC report shows 
only 36.9 per cent of all such positions are at 
this level, so that for the other 63.1 per cent 
the construction-worker-design engineer com- 
parison is still pertinent, especially since con- 
struction workers as well can advance to super- 
visory and management levels. 


Validity of Conclusions Questioned 


While these conclusions were generally ac- 
cepted by the audience, further analysis of sup- 
porting data after the meeting by some of those 
present indicated that the conclusions were 
open to serious question. 

Section 4 covers the median annual income 
of professional engineers from 1929-1946. An 
examination of the discloses that 
younger engineers were affected by the depres- 
sion to a far greater extent than the older men. 
The younger engineer had to take the largest 
income reduction on a percentage basis, indi- 
cating the inverse relationship between the 
percentage education and the years of experi- 
ence. 

In conclusion the report states that ‘“‘the 
economic status of employee engineers is not 
commensurate with the training, duties, and 
responsibilities which their profession necessi- 
tates’ and can be seen as a distinct danger to 
the entire engineering profession if not soon 


adjusted. 


Three Great Men 


EONARDO DA VINCI, Benjamin Frank- 
lin, and Thomas Alva Edison were build- 
ers of bridges between the science of their day 
and the mechanical arts that affected the daily 
living of the rank and file of their country, 
Harvey N. Davis, president, Stevens Institute 
of Technology, Hoboken, N. J., recently told 
the graduating class of Rensselaer Polytechnic 
Institute, Troy, N. Y. Dr. Davis, who is past- 
president and Hon. Mem. ASME, addressed 
the graduates after receiving an honorary de- 
gree of doctor of engineering. 

‘Leonardo, for example, tried to improve 
the sanitation of Milan,’ Dr. Davis said. 
‘*He built canals and locks, and lock gates of 
types that were standard for more thas four 


curves 
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centuries. He even devised, though he never 
tried to build, a rapid transit subway system 
for Milan. In these and many other ways he 
strove to put to work for the common good as 
he saw it the science of his day, including much 
that he himself had discovered. We at Stevens 
are a bit partial to him for we have in the Lieb 
Library a collection of Vinciana unsurpassed 
in this country for scholars to browse in.” 

Although Leonardo was ‘‘a youth of shining 
promise’’ and his pioneering in many branches 
of science might have been of tremendous value 
to mankind, he had the weakness so often 
found in multiaptitude men, Dr. Davis pointed 
out. Leonard seldom finished a commission. 

‘One thing you should certainly learn from 
him,’’ Dr. Davis told the graduates, ‘‘when 
you undertake something, see it through, finish 
it up, bring it to a worth-while conclusion. 

Benjamin Franklin's lifelong habit of put- 
ting his scientific speculations to homely 
practical use, made him a notable bridge 
builder between science and the mechanic arts, 
Dr. Davis brought out. ‘‘He gave the impulse 
to nearly every measure or project for the wel- 
fare and prosperity of Philadelphia undertaken 
in his day.” 

Almost all of Thomas Alva Edison's life 
was devoted to the invention, improvement, 
and development of projects of practical im- 
portance for the benefit of his and future 
generations, Dr. Davis said, in offering a third 
example for the engineers of today. 

“The building of bridges between science 
and the mechanic arts is even more important 
today than ever before, and it is the job of the 
engineer to build them,’ Dr. Davis asserted. 
To those whose future might lie in invention, 
research, or development, he advised, ‘You 
must first know your science thoroughly. 
More and more the important advances in 
engineering practice are stemming from what 
our fathers would have called hopelessly 
‘pure’ science. 

‘On the other hand,"’ he reminded his audi- 
ence, “‘your contribution to bridge-building 
may prove to be of quite a different kind. It 
has been said that a brilliant idea is only five 
per cent of the way toward a going concern. 
The other 95 per cent of the way is in the hands 
of good management, and that is where a large 
majority of you will find your careers. 

‘The three great men I have mentioned had 
one striking mental trait in common, . . . not 
only a wide range of interests, but an insatiable 
curiosity as to the why’s of everything that 
crossed their horizons. No one of them was 
ever satisfied by the mere voice of authority. 
Every one of them wanted to think things out 
for himself, and to get experimental verification 
of his thinking. 

“If you stay alive mentally, you can bear 
even great prosperity with equanimity and still 
serve mankind greatly,’’ Dr. Davis said. 


Partners in Success 


O succeed an engineer must know 

how to get along with the man 
above, the man alongside, the man be- 
low, and with his ownself.! 
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Activities of the ASME Executive 


Committee 


At a Meeting Held at Headquarters, Jan. 27, 1949 


ere of the Executive Committee 
of the Council was held in the rooms of 
the Society, Jan. 27, 1949. There were present: 
James M. Todd, chairman, F. S. Blackall, Jr., 
E. J. Kates, Forrest Nagler, T. E. Purcell, H. 
V. Coes (Finance Committee), K. H. Condit 
Organization Committee), K. W. Jappe, 
treasurer, E. G. Bailey, past-president, A. R. 
Mumford, vice-president Region II, C. E. 
Davies, secretary, and Ernest Hartford, execu- 
tive assistant secretary. 


Registration Fees 


Action by the Board on Technology author- 
izing the Meetings Committee ‘‘to charge a 
nonmember registration of $5 for Annual 
Meetings and $3 for Semi-Annual, Spring, and 
Fall Meetings,’’ was noted. 


EIC-ASME Meetings Privileges 


Upon recommendation of the Meetings Com- 
mittee, concurred in by the Board on Tech- 
nology, the request of the EIC-ASME Joint 
Conference Committee that members of the two 
societies enjoy the membership privileges of 
attendance at meetings of each society was 


approved. 
Nuclear Energy Glossary 


The Nuclear Energy Application Committee 
reported that substantial progress had been 
made in the preparation of the Nuclear 
Energy Glossary, and that three of the eight 
sections have been completed. 


Recognizing Deceased Members 


Letter-ballot approval of a modified policy 
for recognizing deceased members as recom- 
mended by the Publications Committee was 
noted. The modified policy calls for publica- 
tion in Mecnanicat ENGINEERING upon 
receipt of notification of death of each mem- 
ber, his name and essential biographical data 
in Who's Who form. For Honorary Members, 
Past-Presidents, and other distinguished mem- 
bers the death is noted in the minutes of the 
Executive Committee of the Council, special 
tribute or obituary appears in MecHanicaL 
ENGINEERING, a letter is sent to member of the 
immediate family, flowers are sent, and an hon- 
orary vice-president is appointed to represent 
the Council at the funeral. Names of members 
who died in a current Society year will be put 
in the record at the Annual Business Meeting. 
Memorial biographies for binding into the 
annual volume of Transactions will be discon- 
tinued with the issue now in preparation. 


Smoke Regulation Ordinance 


Upon recommendation of the Board on Codes 
and Standards it was voted to authorize pub- 
lication of “‘Example Sections for Smoke Regu- 
lation Ordinance’’ prepared by the Smoke 
Law Committee of the Fuels Division for sale 
by the Society. The President was also author- 
ized to appoint a committee of three to recom- 
mend development and modification of anti- 
pollution regulations. 


Research Committee 


Upon recommendation of the Research ¢ 
mittee the following research agreements w 


approved 


(1) Co-operative agreement between 
Department of Interior for the U. S. Bureau 
Mines and the ASME covering investigation of 
ash and slag in boiler furnaces, and the exter: 
corrosion of furnace wall tubes; the work t 
carried cut at the Central Experiment Stat 
at the U. S. Bureau of Mines, Pittsburgh, Pa 
(2) Extension of agreement with the O} 
State University Research Foundation covering 
an investigation to determine coefficients 
discharge of eccentric and segmental orific« 
(3) Agreement between the ASME and the 
Westinghouse Electric Corporation covering a: 
experimental investigation of ‘Sliding Frict 
Under Extreme Pressures and at High Tempera 


tures.”’ 
Sections 


Upon recommendation of the Vice-Preside 
the following changes in the organizatio 
Sections were authorized: (1) Establishment 
of the Chattanooga Section to include certait 
counties in Tennessee, Georgia, and Alabama 
establishment of the Westmoreland Sub 
section of the Pittsburgh Section; (3) re- 
naming of the Colorado Section as the Rocky 
Mountain Section and extending its boundaries 
to include the states of Wyoming and New 
Mexico; and (4) changing the name of the 
Piedmont-North Carolina Section to the Pied 


j 
mont Section. 


; 


Wallace Clark Memorial 


Upon recommendation of the Management 
Division, ASME participation in the Wallace 
Clark Memorial was approved. Appointment 
of David B. Porter as ASME representative on 
the Memorial Committee was also approved 
Organizations participating in the Memorial 
are the American Management Assoc: 
Society for Advancement of Management, and 
other organizations with which the late Mr 
Clark was associated. It is proposed toa vard 
a Wallace Clark Medal annually. 


New Student Branches 


Letter-ballot approval of establishment of 
student branches at the following institutions 
was noted for the record: (1) University o! 
South Carolina; (2) Louisiana Polytechnic 
Institute; (3) Un:versity of Denver; and G4 
Fenn College. 


Certificates of Award 


Upon recommendation of the Boiler Code 
Committee, Certificates of Award wer ap 
proved for David S. Jacobus and C. A. A’ ams, 
retiring members of the Boiler Code ‘om- 
mittee. 


Certificates of Award granted to the {fc ‘ow 
ing retiring chairmen were reported H 
W 


Wickenden, Board on Membership; Fr: 
Miller, Constitution and By-Laws Comm «tee, 


ASME N: ws 


pub] 
tents 
Refle 
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Frank H. Prouty, Engineers Registration Com- 
mittee; Paul W. Thompson, Meetings Com- 
mittee; J. J. Zeitner, Safety Committee; Ernest 
H. Hanhart, Baltimore Section; Herbert S 
Malany, Cincinnati Section; F. O. Gibbs, Ra 
leigh Section; and E. H. Throckmorton, Tri- 
Cities Section. 
Engineers Joint Council 

In accordance with the new EJC constitu- 
tion calling for each constituent society to be 
represented by its two most recent available 
past-presidents, the ASME will be represented 
by Past-Presidents E. G. Bailey and E. W. 
O'Brien. Upon recommendation of President 
Todd and Past-Presidents Bailey and O'Brien, 
R. M 
official alternate on EJC 


Gates was designated the Society's 


ASME Participation 


The Committee approved ASME participa 


tion in the U. S. National Committee on 
Theoretical and Applied Mechanics which is 
being organized to promote theoretical and 
applied mechanics in the United States, and to 
represent the nation in the International 
Union of Theoretical and Applied Mechanics, 
also to serve as an agency of the Union in the 
United States. Appointment of Howard W 
Emmons as ASME representative on the Na- 
tional Committee was approved. 


Appointments 


Letter-ballot approval of the following 
appointments was noted: Junior Committee 
J. B. Burkhardt and F. Everett Reed, Jr. Pub- 
lications Committee: George R. Rich; junior 
advisers, James M. Langley and Harold G. 
Wenig. Meetings Committee: R. E. Peterson; 
junior advisers, H. J. Scagnelli and Robert C. 
Spencer. Engineers Registration Committee 


Marshall E. Farris. 


Publications Problems Dominate 1949 
Regional Administrative Committee 
Meetings 


B' TWEEN March 22 and April 23, 1949, 
all Sections of The American Society of 
Mechanical Engineers will send delegates to 
eight Regional Administrative Committee 
Meetings, one in cach of the ASME Regions, 
to discuss suggested changes to ASME ad- 
strative practices 
The meetings, held in the spring of each 
are part of the which 
ndividual member through the officers 
s Section can have his sav about how the 
The schedule 


machinery by 


Society conducts its activities 
t the meetings is shown elsewhere on this 
pag 

This vear the Regional Administrative Com 
mittee Meetings will consider an agenda of 
8items pertaining to such topics as publica- 
tions, membership development, professional 
tatus of the engineer, and Section activities 


Nine Publications Items 


ording to the 1949 agenda just released, 
ublications matters will dominate the at- 
tention of Section and Regional delegates 
Reflecting 12-months’ experience with the 
ew publications plan, nine suggestions have 


deen submitted by the Sections calling for 


such modifications as cutting by one half the 
price of monthly publications to junior mem- 
bers under 30; more frequent issues of the 
cumulative indexes to ASME publications; 
more extensive digests of papers; granting of a 
limited number of free preprints each month 
to members; and distribution of free preprints 
at technical sessions 

Under membership development, the agenda 
lists five items designed to stimulate member 
ship development and to enhance the mem- 
bership grade. One of the items suggests that 
“the qualifications for the grade of member 
shall include a recognized professional engi- 
neer license." 

On the subject of professional status of the 
engineer, two Sections suggested that the 
Society take official action to recommend that 
ASME members support and, if qualified, 
join the National Society of Professional 
Engineers 

One Section asked for more publicity in So- 
ciety publications stressing advantages of tak- 
ing the examination for the professional engi- 
neer license 

Under Section activities, one item suggested 
that a junior member from each section be 
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sent to the Annual Meeting as a delegate with a 
part of his expenses paid by the Society. 
All Sections Participate 

In the fall of each year the ASME Agenda 
Committee of the Regional Delegates Confer- 
ence invites each Section to suggest topics for 
discussion for the next Conference. These 
items are tabulated by the Agenda Committee 
and sent to each of the ASME Sections for ap- 
proval. Items approved by 15 or more Sec- 
tions are placed on the final agenda for con- 
sideration by the Regional Administrative 
Committtees and later by the Regional Dele- 
gates Conference. Two delegates of each 
Section attend the Regional Administrative 
Committee Meetings, at which two delegates 
from each Region are selected to carry the ac- 
tions of the Committee to the Regional Dele- 
gates Conference held prior to the Semi-Annual 
Meeting. Final actions of the Conference are 
then referred to the Council for final disposi- 


con. 





Section Activities 


EPORTS of the following ASME Section 
Meetings were received recently at 


Headquarters: 


Speaker: D. Alls- 


Birmingham, Jan. 17 
A trendance 


house, Northern Equipment Co 
50 

Boston, Jan. 27. Speaker: M.C. Hemsworth, 
Attendance: 181. 
Speaker: D. Alls- 


Atrendance 


General Electric Co. 

Chattanooga, Jan. 21 
house, Northern Equipment Co. 
65 

Central Indiana, Jan. 21. Speaker: F. A 
Ryder, chief engineer, South Wind Division, 
Stewart-Warner Corp., Indianapolis, Ind 
Attendance: 122. 

Colorado, Jan. 14. Speaker: E. B. Moses, 
Granby Pumping Plant, Colorado-Big Thoma- 
son Project. Attendance: 25. 

Dayton, Jan. 19. Speaker: G. Nelson, head 
of research-engineering dept., National Cash 
Register Co. Attendance: 140 

East Tennessee (Oak Ridge Group), Jan. 19. 
Speaker: D. Allshouse, Northern Equipment 
Co. Attendance: 44. 

Green Mountain, Jan. 28. Dinner meeting, 
guided tour, and film arranged by Cone Auto- 
matic Machine Co., Windsor, Vt. Speaker: 
F. M. Gunby, vice-president, ASME Region I 


1949 Regional Administrative Committee Meetings 


Region 


Vil 
Vil 


ASME News 


City 

I Hanover, N. H. 
II New York, N. Y 
Ill Lancaster, Pa 
I\ Birmingham, Ala 
\ Cincinnati, Ohio 
VI Fort Wayne, Ind. 
Seattle, Wash. 
Houston, Tex. 


Hotel 
Hanover Inn 
ASME Headquarters 
Brunswick 
Thomas Jefferson 
Gibson 
Van Orman 
Olympic 
Rice 


Dates 
April 8-9 
March 22-23 
March 31-Apr 1 
April 3-5 
April 4-5 
March 28-29 
April 15-16 
April 22-23 





and associate, Charles T. Main, Inc., Boston, 
Mass. Attendance: 100. 

Hartford, Jan. 18. Speaker 
Attendance: 85. 

Kansas City, Jan. 10. Speaker: F. A. Faville, 
chairman, ASME Engineers Civic Responsi- 
bility Committee. Attendance: 40 

Milwaukee, Jan. 12. Speaker: W.D. Ander- 
son, Norma-Hoffmann Bearing Co. Attend- 
ance 60 

Nebraska, Jan. 11. Joint mecting with Uni- 
versity of Nebraska student branch. Speaker 
F. Nagler, vice-president, ASME Region VI. 
Attendance: 168. 

Jan. 12. Joint meeting with Engineers Club 
of Omaha. Speaker: F. Nagler,vice-president, 
ASME Region VI. Attendance: 74. 

New Orleans, Dec. 17. Dinner dance in honor 
of J. M. Todd, president, ASME. Attendance 
50 members and their wives 

North Texas, Jan. 5. Speaker 
lay. Attendance: 22. 

Oregon, Dec. 20. Tour of the new Oregon 
Journal publishing plant. Evening program 
Presentation of colored slides showing scenic 
views of Pacific Northwest. Speaker: M. P 
Atkins, architect, Portland, Ore. Attendance 
35. 

Philadelphia, Jan. 25. Speaker 
Attendance: 169 

Rochester, Jan. 13. 
Eaton, vice-president, ASME. 
Attendance: 132 

Rock River Valley, Jan. 20. 
Asperheim. Attendance: 36. 

San Francisco, Dec. 2. Speaker: Prof. A. L 
London. Mem. ASME. Attendance: 170 

Dec. 16. Speaker: F. E. Russel, Jr. Attend- 
ance: 54. 

Savannah, Jan. 22. Social Meeting At- 
tendance: 40. 

South Texas, Jan. 21 Dinner 
Speakers: H. B. Wallace, manager of steam 
sales, Foster Wheeler Corp., New York, N. Y., 
and J. W. Cartinhour, assistant to director of 
engineering, also of Foster Wheeler. Ar- 
tendance: 190 ‘ 

South Texas (Junior Group), Jan. 14. Plant 
trip: Hughes Tool Co. plant, Houston, Texas. 
Attendance: 30. 


A. L. MacClain. 


W. W. Fin- 


W.F. Ryan 


Speaker: Prof. Paul B. 
Region IIL. 


Speaker: C 


meeting. 





Region 
I New England 
IT Eastern 
Ill Alleghenics 
IV Southern ( 
V Midwest 
VI Northern Tier 
VI Southern Tier 
VII Pacific N. W. 
VI Pacific S. W. 
VIll Northern 
VIII Southern 
" 
VIII Rocky Mountain 





Tier, Jan. 24. 


Southern 


Attendance: 30. 


Susquehanna, Jan. 25. Joint meeting of eight 
: ‘ ° 
engineering societies and University Club of 


York. Speaker: J. M. Todd, president, ance: 112 

ASME. Attendance: 150. Jan. 25. Speaker! W. Tidmore, 
Tri-Cities, Nov. 23. Dinner meeting Abatement Committec, Atlanta, Ga 

Speaker: D. P. Barnard, research co-ordinator, ance: 108. 


Standard Oil Co. of Ind. 
Jan. 25. Speaker 


tendance: 106 


Speaker: J. H. 
Thomas, N. Y. Department of Public Works 


Attendance: 17 

F. Nagler, vice-president, 
ASME, Region VI; chief mechanical engi 60 
neer, Allis-Chalmers Manufacturing Co. At- 








Tatnall. Attendance: 120 
Georgia Institute of Technology, 
Speaker: L. Zsuffa, chairman, Committee o 


tion of officers for spring term 


Towa State College. Speaker 
Development Co., Davenport, lowa 


Wilmington, Jan.19. Speaker: R.G. Dexter. ance: 130. 


Attendance: 995. 


Worcester, Jan. 6. Speaker 
Attendance: 85 
Youngstown, Jan. 13. Speaker 


rett, Joy Manufacturing Co., Pittsburgh, Pa 


Attendance: 56. 


State University of Iowa, Dec. 15 


Bishop Speaker: J. Poulter. 
Jan. 5. Speaker: Professor Croft 
. L. Bar- Jan. 12. Speaker: E 


radio station. Attendance: 103 
Jan. 19. General business meeting 
C. DeHaven 
University of Kentucky, Dec. 16. 





Student Branch Activities 


Reports of the following ASME student 
branch meetings were received 


Headquarters 


Alabama Polytechnic Institute, Jan 
Attendance 


eral business meeting 
Jan. 24. Business meeting 


ished Business, produced by the U 


Corp. Attendance: 64. 
Cooper Union (Day), Dec. 14. 
annual Christmas dinner. 
Jan. 4. Film 
ance: 39. 


Colorado A and M College, Jan. 19 
Attendance 


meeting and films. 


Cornell University, Jan. 13. U 


Mines’ films. Attendance: 75 
Duke University, Jan. 11. 


and film. Attendance: 22 


University of Florida, Jan. 11. Speaker: Dr 
Morgan, director of the University’s engineer- 
ing and industrial experiment station. 


tendance: 34. 


1949 ASME Regional Student Branch Conferences 


Host 
University of Connecticut 
Polytechnic Institute of Brooklyn 
George Washington University 
{University of Alabama, 
{Alabama Polytechnic Institute 
Ohio State University 
Marquette University 
Washington University 
University of Washington 
University of Nevada 
University of Kansas 
Texas Technological College 


Colorado School of Mines, 
New Mexico College of A & MA, 
University of Denver 


recently at 


Attendance: 110 
Steam for Power. 


Bureau of 


General meeting 


Lafayette College, Jan. 20 
hurst, Ingersoll-Rand Co., 
— Attendance: §8 


University of Maine, Jan. 18. Film 


for Power. Attendance: 40 
Marquette University, Jan. 6 


ness meeting. Attendance: 40 


Attend- University of Michigan, Jan. 12. 


R. F. Hanson, chairman, ASME Detroit 
national chairma 


tion, and D. E. jahncke, 
ASME Junior Committec. 
University of Minnesota, Jan. 12 


Business 


one on papermaking and the other on problems 
Attendance: 180 
General business meeting 
members entered a contest to determine 
winning speaker of the evening and cand 
At- to represent the group at the regional conven- 


of drilling for oil. 
Jan. 26. 


Attendance: 47 


tion as speaker 


Place Date 
Storrs, Conn. April 29-30 
Brooklyn, N. Y. April 30 
Washington, D. C Apri: 1-2 
{Thomas Jefferson Hotel April 4-5* 


(Birmingham, Ala. 


Columbus, Ohio April 25-26 


Milwaukee, Wis. COpen> 
St. Louis, Mo Open 
Seattle, Wash April 15-16 
Reno, Nevada Open 
Lawrence, Kansas COpen 
Lubbock, Texas April 1-2 
Denver, Colorado (Open) 


* (Concurrent with Region IV Administrative Committee Mectit 
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George Washington University. Speaker 


Student Branches, ASME Region IV. 


Illinois Institute of Technology, Jan. 4 
Arcendan 


Full, co-owner, KXI( 


Choristers in a program of Christmas carol 
Speaker: , 
Phillipsburg, N 


General b 


Attendance 


ASME N: ws 





G. Mast, Mast 


ty 


10. Gen- Jan. 20. Film: Unfinished Business, 
93 duced by U. S. Steel Corp. Attendance 
Untfin- Michigan College of Mining and Techno 
S. Steel Jan. 11. Business meeting. Attendance 
Jan. 18. Speaker: H. Garland, 
Twentry-fifth Products Research Division, Michigan College 
of M&T. Attendance: 50 


it 


ate 
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Massesseppe State College, Jan. 6. Film on con- 
wus rolling of steel. Attendance: 33 
Missourt School of Mines and Metaliarzy, Jan 
Speaker: J. M. Kane, American Aur 
er Co., Louisville, Ky. Attendance: 35 
niversity of Nebraska, Dec. 15. Joint meet- 
with ASME Nebraska Section and Lincoln 
ngineers Club. Speaker: Otto de Lorenzi, 
rector of education, Combustion Engineering 
rp. Attendance: 105 
jan. 11 Speaker I 
ASME Region VI, 
rineer, Allis-Chalmers 
tendance: 146 
niversity of Nevada, Jan. § 


Nagler, vice-presi- 
chief mechanical 
Manufacturing Co 


Showing of film 
team power. Attendance: 23. 

New Mexico State College of A and M Arts, 
Jan.6. Speakers: R. P. Forrest, E. W. Marsh, 
and C.Q. Ford. Attendance: 25 

Jan. 21. Business meeting. Speakers: P 
Herlin, B. Edwards, B. Burdick, H. Logan, and 
|. Hardgrave, assistant in ME Attendance 
40 

Northwestern University, Jan. 11 
mecting. Film: The Development of the 
Sikorsky Helicopter. Attendance: 60 

Jan. 18. Demonstration lecture and film 
Speaker: E. E. Braun, plant manager, Central 
Foundry Division, General Motors ( rp., 
Danville Plant, Danville, Ill., assisted by D. S 
Martin, production manager, Danville Plane 
Attendance: 90 

Jan. 25. Business meeting 

Ohio State University, Nov. 4 
Robert Dine, 


Business 


Film 

General busi- 

meeting instructor, me- 

cna 

wary chairman. Attendance: 126 
Nov. 18. Speaker: Ralph Boyer 

an YO 
Jan. 13 

election of officers 


_ 


Attend 


First meeting of winter 
Actendan 85 
Speaker: W 


Memorial 


quarter . 


Business meeting 


research engineer, Battelle 
stitute. Attendance: 53 
Oklahoma A and M College, Jan. 10 
Attendance: 45 


of Oklahoma Election of 


Election 
ficers 
naversity officers 
pring semester. Attendance: 25 
ytechnic Institute of Brooklyn (Evening), Dec 
Speaker: H.C. R. Carlson, consultant 
dance: 45 
10. Technical film 
efining of Copper. Speaker 
n engineer, American Brass Co. 
26 
urdue University, Jan. 18. Speaker: W. H. 
Brown Instrument Division, Minne- 
Attendance: 


Melting, Smelting, 
I. T. Hook, 


Actend- 


-Honeywell Regulator Co. 


Institute, Jan. 10. Inspection trip to 
Id Steel Co. plant near Houston. 
ig of same day: election of officers for 
semester. Attendance: 46. 
In.versity of Rochester, Jan. 12. 
P. B. Eaton, vice-president, 
1 III. Attendance: 20. 
hern Methodist University, Jan. 11. 
Actendance: 10. 


Speaker 
ASME 


Elec- 
new officers 
ersity of Tennessee, Jan. 12. Speaker 
Nickolas, plant superintendent. Ar- 
eS: Gi; 

College, Jan. 5. Speakers: Joseph Stod- 
d Robert Whitfield, both of Barkley & 
Dexte Co. Attendance: 40. 


ASME News 


Wayne University, Jan. 16. Speaker: J. 
Geschelin, editor, Automotive Industries, Com- 
mercial Car, and Motor Age. Attendance: 45 
University of Waisconsin, Jan. 11 Business 
meeting and showing of film Steam for Power 
Attendance: 70. 

Yale University, Jan. 19. Speaker: T. A 
Boyd, co developer of ethyl and consultant to 


General Motors Corp. Attendance: 48 





ASME Sections 


Coming Meetings 


Junior meeting in 


Tc ) be 


Akron-Canton: March 24 
with Smoker. 
announced. Speaker to be announced 
Anthracite-Lehigh Valley: March 25. Read- 
ing Meeting. Subject: Marketing of Pack- 
aged Steam Generators. Speaker to be an- 


conjunction Subject 


nounced. 

Atlanta: March 14. Georgia Engineering 
Society, Luncheon Meeting, YMCA Dining 
Room, 12:30 p.m. Subject: Aluminum, by 
G. Perkins, Reynolds Metal Co. 

Boston: March 24. Section Meeting. Sub- 
ject: Internal Combustion Engines, by Prof. 
C. F. Taylor, M.I.T. 

March 3. Joint 

University of 


Meeting 
Cincinnati, 


Cincinnati: 
Student Night 
University of Dayton, and Ohio University 

Central Indiana: March 18. Hotel Francis, 
Kokomo, Ind. 6:30p.m. Subject: Activities 
of the Kokomo Civic Planning Committee, by 
D. M. Snider, development engineer, Delco 
Radio Division, General Motors Corp.; De- 
velopment and Uses of Corrosion and High- 
Temperature Alloys, by R. L. Lerch, vice- 
president, Haynes Stellite Co., Kokomo, Ind 

Hartfor/: March 15. City Club at 6:30 
p.m. Subject: Some Mechanical Design As- 
pects in Electronic Devices, by R. E. Mathes, 
chief engineer, Gray Research and Develop- 
ment Co., Inc. Guest of honor, Richard K. 
Blackburn, technical director, WTHT. 

Kansas City: March 14. University Club 
Dinner at 6:30 p.m., meeting at 8 p.m. Sub- 
ject: New jet-propulsion plant which West- 
inghouse Manufacturing Co. will soon start 
ni Kansas City. Speaker: An official of West- 
inghouse Manufacturing Co. to be announced. 

Metropolitan: March 8. Applied Mechanics- 
Heat Transfer Division, Room 502! at 7:15 p.m. 
Subject: New Uses for Audible and Inaudible 
Sound Waves in Science and Industry, by Asst. 
Prof. E. P. Neumann, M.I.T., and director of 
engineering, Ultrasonic Corp., Prof. H. K. 
Schilling, head of department of physics, Penn 
State College, H. W. St. Clair, metallurgist, 
U.S. Bureau of Mines, and Prof. R. H. Wallace, 
University of Connecticut. Discussers: C. B. 
Horsley, president, Sonic Research Corp.,G. E. 
Pray, president, Radio Sonic Corp., J. C. 
Smack, engineer, Sperry Products, Inc. 

March 10. Woman's Auxiliary, Engineer- 
ing Woman's Club, 2 Fifth Avenue, New York, 
N. Y., at 12:30 p.m. Annual Card Party and 
Luncheon, benefit of the Calvin Rice Scholar- 
ship and Student Loan Fund, price $2.50. 


! Engineering Societies Building, New York, 
N. Y 
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March 15 Materials Handling Forum, 
Room 1101! at 7:30 p.m. 

March 22. General Interest Meeting, Room 
§01' at 7:30 p.m. Subject: Engineering Prog* 
ress—by Inches and Miles, by C. A. Scarlott, 
manager, Westinghouse Publications. 

March 22 and 23. Regional Administrative 
Committee Meeting, Region II, Room 1101! at 
7 p-m. 

March 31. Engineers Forum, Room 1101! at 
7:30 p.m. Subject: Our City of Cities. 

Minnesota: March 2. Section Meeting. 
Talk on the American free enterprise 
system. Speaker to be announced. 

New Orleans: March (no date). Section will 
visit Baton Rouge, La., for a meeting sponsored 
by ASME members in that city. 

Ontario: March 10. Music Room, Hart 
House at 8 p.m. Subject: The Labrador Ore 
Fields, by Dr. J. A. Retty, chief metallurgist, 
Labrador Mining and Exploration Co. 

Peninsula: March 8. Auditorium of the 
Grand Rapids Public Museum at 8 p.m. Sub- 
ject: Atomic energy, by Dr. Osgood, Univer- 
sity of Michigan. 

Philadelphia: March 9. Engineers’ Club of 
Philadelphia. Student Night. 

March 15. Professional Division Meeting. 
Towne School, University of Pennsylvania. 
Subject: Impregnated Materials for Use by the 
Panel discussion sponsored by Dr. 


Subject 


Engineer. 
T. Hetzel, Haverford College. 

March 22. Joint Meeting with SNAME. 
Engineers’ Club. Subject: Combustion of 
Fuels in Boilers, by Orto de Lorenzi, director 
of education, Combustion Engineering Corp. 

Plainfield: March 16. Elk’s Club, Eliza- 
beth, N. J. at 8:15 p.m. Subject: Color in 
Industry, by Dr. S. G. Hibben, Laboratory Di- 
vision, Westinghouse Electric Corp., Bloom- 
field, N. J 

March 22. 
wick, N. J. at 8:15 p.m 
the AIEE (Metropolitan Section 
Variable Speed Drives, by R. L. McAll 
American Blower Co. CASME speaker). Sub- 
ject: Couplings, by L. F. Stoner, General 
Electric Co., Newark, New Jersey, Branch 
‘AIEE speaker ). 

St. Louis: March 25. Section Meeting. 
Subject: Steam Boilers, by F. Gilg, Babcock 
and Wilcox Co. 

San Diego Subsection: March 16. San Diego 
Women’s Club. Dinner. Subject: Atomic 
Energy, by L. M. Klauber, president, San Diego 
Gas and Electric Co. 

March 30. Inspection trip, The San Diego 
Telephone Co. ‘Hillcrest Automatic Ex- 
change’’ and mobile operation. 

Southern California: March 2. Hydraulic 
Division. California Institute of Technology, 
Mechanical Engineering Building, Pasadena. 
Subject: Pump Design and Testing, by Prof. A. 
Hollander. 

March 2. Management Division. Southern 
California Edison Building, Room 214, 601 
West Sth Street, Los Angeles. Subject: 
Organization, by E. Favary. 

March 2. Industrial Engineering Division. 
Southern California Edison Building, Room 
215, 601 West 5th Street, Los Angeles. Sub- 
ject: 1949 Activities, by J. L. Anderson. 

March 9. Hydraulic Division. California 
Institute of Technology, Mechanical Engineer- 


Rutgers University, New Bruns- 
Joint Meeting with 
Subject 











Subject: Pump De- 





ing Building, Pasadena. 
sign, by P. H. Brown 
March 9. Instruments and Regulators Divi- 
Southern California Gas Co. Audito- 
Subject: Automatic Con- 


sion 
rium, Los Angeles. 
trols, by S. G. Eskin 

March 16. Hydraulic Division 
Institute of Technology, Mechanical Engineer- 
ing Building, Pasadena. Subject: Piping De- 
sign, by L. Vance. 

March 21. Photographic Division. Pacific 
University Products, Pasadena. Subject 
High-Vacuum Evaporation, by R. E. Frazer. 

March 23. Management Division. South- 
ern California Edison Building, Room 214 601 
West Sth Street, Los Angeles. Subject: Man- 
agement Problems, by E. Favary. 

March 23. Hydraulic Division. 
Institute of Technology, Mechanical Engineer- 
ing Building, Pasadena. Subject: Control 
Systems, by J. Newton. 


California 


California 


Steam Power Division. Field 
Kern Sta- 


March 26. 
Pacific Gas and Electric Co., 


trip. 
tion Plant, Bakersfield. 
March 30. Hydraulic Division. California 


Institute of Technology, Mechanical Engineer- 
ing Building, Pasadena. Subject: Hydro- 
electric Design, by W. Cates. 


March 24. Section Meeting. 


Southern Tier: 


Subject: Gas Turbines. Speaker to be an- 
nounced. 
Syracuse: March 21. Joint Meeting with 


affiliated societies. Subject: The Engineer 
in China, by Prof. P. B. Eaton, vice-president 
ASME Region III, and head of the mechani- 
cal engineering department, Lafayette College, 


Easton, Pa 


Youngstown 
sions Meeting. 
Hydraulics, 
Speaker and subject to be 


Professional Divi- 
Basic Sciences (Applied Me- 
Heat Transfer, Machine 
announced 


March 24 


chanics, 
Design ). 











Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the natienl 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical 


Engineers. 
operative nonprofit basis. 


This Service is available to members and is operated on a co- 
In applying for positions advertised by the Service, 


the applicant agrees, if actually placed in a position through the Service as a 
result of an advertisement, to pay a placement fee in accordance with the 


rates as listed by the Service. 


These rates have been established in order to 


maintain an efficient nonprofit personnel service and are available upon 


request. 
columns. 
to the New York office. 


This also applies to registrants whose notices are placed in these 
Apply by letter, addressed to the key number indicated, and mail 
When making application for a position include six 


cents in stamps for forwarding application to the employer and for returning 


when necessary. A 


weekly bulletin of engineering positions open is availa- 


ble to members of the co-operating societies at a subscription of $3.50 per 
quarter or $12 per annum, payable in advance. 


New York Chicago 


8 West 40th St 


MEN AVAILABLE! 


Propuction ENGINegErR, mechanical, young, 
experienced in process development, methods 
engineering, cost reduction, plant layout, and 
tool design in metal working industries. De- 
sires responsible position with small progres- 
sive company. Me-378-17-M. 

Mecuanicat Enoinerr, readily adaptable to 
all industrial problems. Has _ experience 
managing, single-handed, a small manu- 
facturing business. Young and energetic. 
Stevens graduate. New Jersey, eastern Penn- 


sylvania. Me-379. 
MecnanicaL ENGINEER, 39, married; Pa. 
State license. Experienced in excavating 


machinery and power shovels, steelmaking in 
electric furnaces, powerhouse steam genera- 
tion. Mideastern States. Me-380. 
InpustriaL Encinegr, BSIE, MS candidate, 
28, married. Experienced all phases produc- 
tion control, job-lot metal fabrication. Sys- 
tems and procedures, standard-practice in- 
structions, bottleshop layouts, customer 


2 All men listed hold some form of ASME 
membership. 


84 East Randolph Street 


San _ Francisco 


Detroit 
57 Post Street 


100 Farnsworth Ave. 


correspondence. Top record on results. Me- 
381. 

TuHeoreticat ENGiNEgR, physics MS, mathe- 
matics SM, six years’ experience in analysis, 
design, writing, planning; desires adminis- 
trative ‘nonsupervisory position requiring 
broad knowledge and varied duties in or- 
ganization having only nonmilitary contracts. 
Me-382. 

MecuanicaL ENGINEER, 28, BS. Three years’ 
diversified employment as a student engineer. 
Three years in navy steam power plant as 
senior watch officer. In charge of mainte- 
nance, Diesel, and evaporating units. Three 
years as assistant professor of heat, power, and 
fluid flow. Had lead in heat, power, and fluid 
courses. Me-383. 

INpusTRIAL ENGINEER, 30, married. Two 
years plant engineer large chemical-processing 
plant, two years utilities, job evaluation, mate- 


rials handling, maintenance, safety. Wide 
administrative experience. Changing for 
more opportunity. South. Me-384. 


MEcHanicat Enoinzer, 27, BS University of 
Colorado. Machine-shop background and 
three years’ experience in research, test, and 








MECHANICAL ENGINEERIN( 





lab oratori 


Me-385 


development with top-notch 


New York-Metropolitan area. 


PLANT OR MAINTENANCE ENGINEER, BM! 
36. Licensed professional, stationary, 1 
frigerating, and marine engineer. Skilled 


maintenance mechanic and electrician as we'| 
as able supervisor. New York-Metropolitan 
area preferred, but will go out of town. M 
386. 


ADMINISTRATIVE INDUSTRIAI 


ASSISTANT OR 
VGINEER, 23, BS aeronautical engineering, 
bsME 1945, MS Management, Feb. 1950 
One year experience as administrative 
sistant in charge of engineering planning a 
control. Two years as mechanical engine 
including design work, test programs, pro- 
gress-report writing, etc. Me-387 
23, single, BSME, Tufts; 
installation, 


d 


Power ENGINEER, 
three years’ experience design, 
operation of industrial and naval boiler plants 
and related industrial instrumentation. North- 


east. Available immediately. Me-388 





POSITIONS AVAILABLE 


INSTRUMENT 25-40, 
BS degree in electrical engineering or physics 
Territories, East and 


Sates ENGINEERS, with 


Salary and expenses 
Midwest. Y-1924. 
Buyer, mechanical 
experience in purchasing, for work involving 
the buying of metals and miscellaneous pro- 
duction supplies $3600-$4200 depending 
on qualifications. Ohio. Y-1990-D 
Sentor MecHaNnicaL ENGINEER, 
five years’ experience in some process 
such as food, chemical, 
Will create assignments, 


graduate with some 


graduate 


with 


industry, oils, plas- 


follow up 


activities of engineers in the 


Cacs. Cgc. 
and co-ordinate 
development and fulfillment of any tg of 
the deparrment from the design stage to fin- 
ished installation. Special duties will include 
development of plant layout and analyze and 
work out the solution for problems in other 
fields of mechanical engineering, such as 
power, electrical, and process equipment. W il] 
also work with outside firms, contractors, sup- 
pliers, and consultants in special problems upon 
assignment. $5000-$6000. Pittsburgh, Pa 
Y-1996. . 

Power SUPERINTENDENT, 35-45, 
graduate, with at least ten years’ power-plant 
operating experience, to supervise improve: 
ments of present steam-power plant, stcam- 
distribution system for paper mill. $6000 
$8000. New Jersey. Y-2003. 

Mecnanicar EnGIneer, experienced in com- 
bustion, with knowledge of power-plar de- 
sign and operation of coal-sales engineering 
work. Maryland. Y-2904. 

MininG Enatneer for an asbestos mince, 26 
30, graduate, with three to five years’ expert- 
ence in open-quarry and underground-m: ning 


mechanical 


operations and engineering work. Asbestos 
experience not essential. Will act as assistant 
quarry superintendent and do necessary mi 1ing- 

1 of 


engineering work, especially in applicat 
better mining methods. $4200-$5400 de- 
pending on experience, with opportuniti s for 
advancement. Vermont. Y-2011. 

Project EnGinger, mechanical gra uate, 
with studies in optics; or physicist wit! tud- 
ies in mechanics and optics. Should jiave 
five to ten years’ experience in design am! de- 
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High Pressure blo 
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ing 
“ As pressures increase, so does the demand for de- Outside sealing valve is the famous Yarway Seatless 
ore endable blow-off valves to meet these needs. design which has no seat to score, wear and leak. This 
ing The Unit Tandem is Yarway’s answer . . . proved valve is always opened first and closed last, maintain- 
_ lreds of successful high pressure installations in ing a tight seal at all times. 
7. Ca ilitie é i S F é Ss. rye . 
ng — utilities and industrial plants oT Write for Yarway Bulletin B-432 for complete de- 
ot this blow-off valve, combines the worth-while im- aah , : 
de @ ; scription of this Unit Tandem. For lower pressures 
for Mecvements and advances both in metallurgy and 
a ‘ ask for Bulletin B-424. 
echanical design. 
“cB Unit Tandems are built for pressures to 2500 psi. 
we  SSide (next to boiler) blowing valve is the Yarway YARNALL-WARING COMPANY 
de- MPllite-Seat valve. 108 Mermaid Avenue, Philadelphia 18, Penna. 
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velopment of precision instruments involving 
optics. Must be capable of laying out optical 
paths and designing the related mechanical 
parts. Should have thorough knowledge of 
the principles and mathematics of optics so 
that problems can be analyzed and solved. 
Will be responsible for the design, develop- 
ment, and test of subsidiary optics and related 
mechanical parts for a tracking instrument. 
Projects will include work on aerial cameras, 
photogrammetry, camera accessories, and in- 
struments optics. $7200. New 
York metropolitan area. Y-2013. 

Toot anv Dig Desicner with at least fifteen 
years’ experience covering tool and die design 
and shop operations, to design tools and com- 
pound progressive dies for novelty manufac- 
turer. $8000. Northern New Jersey. Y-2024 

Meta.iurcist, 30-35, preferably with a 
master’s degree, with five to ten years’ experi- 
ence in steelmaking and/or smelting of non- 


involving 


ferrous metals. Will act as consultant for 
central engineering department for large 
manufacturer. $5000-$6000. Connecticut. 
Y-2029. 


MecuanicaL ENGINEER, 35~45, with several 
years’ experience in public-utility work, par- 
ticularly on high temperature, high pressure, 
and in addition some turbine work. To 
$7500. Ohio. Y-2030(a)D. 

Mecuanicat Enornekr for design and appli- 












cation of process machinery and selection of it 
for specific applications. Machinery or equip- 
ment consists of liquid mixers, dry mixers, ball 
mills, pebble mills; also heavy-duty industrial 
Duties will also involve 
directing of sales office. $6500-$7500 
Southwestern Ohio. Y-2046(a)D. 

Cuigr ENGINEER with five to ten years’ ex- 
perience in paper and pulp. Will have com- 
plete technical control of the operation of a 
number of paper and pulp plants in New Eng- 
land and Canada. $15,000-$18,000. Head- 
quarters, New York, N. Y. Y-2065. 

PersONNEL Director, 30-40, with at least 
ten years’ industrial manufacturing experi- 
ence, to supervise records, mili-training pro- 
gram, upgrading, community relations, com- 


fans and blowers. 


pany magazine, etc., for textile manufac- 
turer. Salary $6000-$8000. Pennsylvania. 
Y-2099. 


Saves Enoineer, mechanical graduate, 30 
35, with construction-materials experience, to 
call on architects, engineers, contractors, and 
manufacturers regarding rock products and ac- 
cessories. $4800. Ohio. Y-2107-C-D 

Mecuanicat ENGINEER, graduate, with sev- 
eral years’ experience in power-plant layout, 
process piping, and hydraulics for consultant's 
office located in Ohio. State qualifications, 
experience, age, starting salary, and date 


available. Salary open. Ohio. D-4666. 





Candidates for Membership and Transfer 
in the ASME 


HE application of each of the candidates 

listed below is to be voted on after March 
25, 1949, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references. Any member who has 
either comments or objections should write 
to the secretary of The American Society of 
Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Rt = Reinstatement; Re & 
T = Reinstatement and Transfer to Member. 


NEW APPLICATIONS 


For Member, Associate, or Junior 

ANDERSON, JoHN GitperT, Detroit, Mich. 
Astrove, Epaar, Bronx, N. Y. 

Beyere, Witi1aM P., Linthicum Heights, Md. 
Bocas, H. E., Amarillo, Texas 

Boreckx1, Tuzopore B., Brooklyn, N. Y. 
Brown, Gorpon P., Cassadaga, N. Y. 
Burke, Francis L., Newark, N. J. 

Burner, Ausert F., Arlington, Va. 
Cacnon1, Guipo J., Kenvil, N. J. (Re & T) 
Carey, Harotp James, Lockport, N. Y. 
Carter, Ray E., Tulsa, Okla. 

Carter, WituiaM J., Austin, Texas 
Cartiipce, James Micnagt, Trenton, N. J. 
Cuenowetu, Dean B., Minneapolis, Minn. 
Curistensen, F. J., El Paso, Texas 

Crark, H., Dallas, Texas 

Cooper, Franxuin Dixon, DeWitt, N. Y. 
Corrican, Rosert E., Eric, Pa. 


Covops, Joun H., Cincinnati, Ohio 

Croxrorp-Apams, G. F., Northampton, Eng- 
land 

Dani, Conran C., Detroit, Mich. 

Dismuxes, A. R., Pittsburgh, Pa. (Rt 

Dow, Wittarp M., Shreveport, La. 

Doyat, Joun Prescort, Chattanooga, Tenn. 

Duxes, W. W., Jr., Orangeburg, S. C. 

Dunwoopy, Wixu1AM B., Kansas City, Mo. 

Exuiort, Put T., Rochester, N. Y. 

FinneGan, W. J., Los Angeles, Calif. 

Fieiscuaugr, Frep J., Pittsburgh, Pa. 

Fiinpt, AcBert Oris, Ann Arbor, Mich. 

Fioyrp, Samugz B., Jr., Pittsburgh, Pa. 

FreyserG, Ricnarp H., Jr., Pleasantville, 
Oe ey me A 

Futier, Wittiam W., Youngstown, Ohio 

Funk, Rex R., Los Angeles, Calif. 

Gasrigte, Nicuoras A., Bridgeport, Pa. 

Gresser, Artuur E., Toledo, Ohio 

Givens, GeorGe C., Allentown, Pa. (Re & T 

Goon, J. ALLEN, Detroit, Mich. (Rt & T) 

Goos, Jutius J., Oak Ridge, Tenn. 

GoupigeLocx, Wituam B. O., Forest Hills, 
5. 5.00 Be 

Greener, WituiaM B., St. Johns, Mich. 

Gustavson, ANDREw J., New York, N. Y. 

Gustray, Abert Joseru, Philadelphia, Pa. 

Hanis, Epwarp T., Arlington, Va. 

Hanst, H., Palos Heights, Ill. 

Harrison, BenjaMIn F., Jr., Rossville, Ga. 

Harrison, Rosert E., Columbia, S. C. 

Hays, Leroy D., New York, N. Y. 

Heatu, Georce L., Toledo, Ohio 


Jewett, Cuarves L., Chestnuce Hill, Mass. 


JONEs, 





MecHaNicaL ENGINEERIN 3 








Herpkusman, C., Cleveland, Ohio 
Hoaptey, Davin A., North Adams, Mass 
Hotveron, Wittiam K., Houston, Texas 


a 







IrurrALDE, ManuecR., Astoria, L. 





Epwin H., Nazareth, Pa. (Re 
Keiser, Ropgert Karz, Butler, Pa. 

Kricx, Maurice P., Los Angeles, Calif 
KniGcut, Wittiam R., Cincinnati, Ohio 
Koaan, H. W., Brooklyn, N. Y. 

KraMEr, Epwarp L., Buffalo, N. Y. 

Lano, Acpert V., Cincinnati, Ohio 

Beverty Epwarp, Jersey Cicy, 











LAVENDER, 
Leany, Epwarp F., Perth Amboy, N. J 
Levine, Freperick Irwin, Paterson, N. J 







Leymaster, Ivan L., Arcadia, Calif. 
Linpstrom, Rocr, Boras, Alvsborg, Swede 
LoNERGAN, Joun J., West Allis, Wis 
Lowry, Darwin P., Kansas City, Mo 
LuNnpDsGaarD, WarREN L., Fargo, N. Dak 
Macrag, Lester F., Madison, N. J. 
Ma tcoto, D. G., Berkeley, Calif. 
Martert, Max Rosert, East Moline, III. 
McMixtan, Donatp D., Portland, Ore 
Moors, Joun H., Havertown, Pa 
Morton, Lioyp J., Cleveland, Ohio 
Newkirk, Merve, Midland, Mich 
Orr, J. D., Toronto, Ontario, Can 
Paine, C. B., Jx., Long Beach, Calit 
Poot, Ecpert BerGen, Riverside, III 
Potts, Roy E., Hammond, Ind 
Precious, Ronert W., Pittsburgh, Pa 
Pxice, GLten A., Woodside, L. 1., N. Y 
Rane, Wituiam C., Toledo, Ohio 
Rau, Vicror M., Claymont, Del 
Riccs, W. A., Mobile, Ala. 
Rircuie, F. P., Oakland, Calif 
Rirrernorr, C. Witxiam, Baltimore, Md 
Roepcxe, Fay A., Detroit, Mich 
Roop, Wenvett R., Sewell Farm, N. J. (Re 
Ross, Jack S., Vienna, Md. 
Saunpers, A. M., Pasadena, Calif. 
ScHoensorn, Epwarp M., Raleigh, N. ( 
ScuuMANN, Rosert D., Altadena, Calif 
ScuwaLM, Joun M., Glenolden, Pa 
ScrucGs, Herbert A., Kingsport, Tenn 
Suutock, Cuarwes, Jeannette, Pa 
Sisson, Antour H., Westminster, Mass 
Snow, Russert k., Tulsa, Okla 
Stevenson, Georce A., Parkersburg, W. Va 
Re 
Stewart, James M., Jr., Lake Charles, La 
Streeter, Donatp M., Jackson, Mich 
SturGes, Joun M., New York, N. Y 
Sutton, Jack P., Akron, Ohio 
Swainoer, K. t1., London, England 
Swanson, Cart Arvip, Youngstown, O!} 
Swanson, Ernest ALLEN, River Edge, N. J. 
Tapert, Paut D., Claremont, N. H. 
Tutene, Cart G., Pasadena, Calif. 
Tuoen, J. O., Ponca City, Okla. 
Toerxe, Lester W., Houston, Texas 
VatpeNnazzi, L. J., Varazze, Liguria, Italy 
Van Luer, Biaxe W., San Bruno, Calif 
Vietn, Epwarp L., Cincinnati, Ohio 
Viets, Henry E., Long Beach, Calif. 
Vironpa, Louts, Los Angeles, Calif. 
Ware, Cuirrorp R., Dearborn, Mich. 
Weaver, Eangst W., Jr., Toledo, Ohi 
Weexs, C. L., Hermosa Beach, Calif. 
Wixstrom, Oxxe, Boras, Alvsborg, Sw: lca 
Wiper, Jesse H., Durham, N. C. 
CASME News continued on page 25 
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FOR PORTABLE OR 
STATIONARY PROTECTION... 


Portable R-C Inert Gas Generator, of 
15,000 CFH capacity, ted on 
pneumatic-tired truck 





You can reduce the hazards of process- 
ing. handling or storing inflammable 
gases or liquids with R-C Inert Gas 
Generators. They produce cheaply a 
mixture of nitrogen and carbon 
dioxide, using oil or gas as fuel. They 
are built in fixed or portable units. 
with these outstanding advantages: 
1. Large capacity in terms of 
weight and cost. 
. Low operating and maintenance cost. 
(Quick adjustments for complete combustion. 
No adjustments, for same fuel, needed after shut-down. 
. Operation not affected by variation in back pressure. 
. Extremely quiet operation. 
With capacities from 1,000 CFH to 50,000 CFH, R-C Inert Gas 
Generators provide quick, dependable protection, at low cost. 
‘They are equally efficient, also, for inert gas production for process- 


ing operations. Write for details in Bulletin 100-B-14. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


903 Michigan Avenue, Connersville, Indiana 


A ooTS-{;ONNERSVILLE ¢ 


BLOW: RS » EXHAUSTERS » BOOSTERS » LIQUID AND VACUUM PUMPS + METERS » INERT GAS GENERATORS 
* * ONE OF THE DRESSER INDUSTRIES * * 





Merci Anica, ENGINEERING 


Stationary R-C Inert Gas Generator, mounted 
on steel base. Capacity 3,000 CFH. 


FOR HANDLING GAS OR AIR, 
CALL ON R-C dual-ability 


No other manufacturer offers such 
a wide choice of equipment for 
handling gas and air: 


Centrifugal and Rotary Positive 
Blowers, Exhausters and Boosters 
7 
Rotary Liquid and Vacuum Pumps 
. 

Positive Displacement Meters 
* 

Inert Gas Generators 
. 

You can depend upon the value 
of R-C dual-ability, because han- 
dling air and gas has been our ex- 


clusive business for 95 years. 


Marcu, 1949 - 35 
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Witson, J. C., Philadelphia, Pa. 

Wino, Paut A., Pasadena, Calif. 

Woop, WituiaM E., Swarthmore, Pa. 

Zirin, Louts I., Boston, Mass. 

Zito, Frepericx A., New York, N. Y. 
CHANGE IN GRADING 

Transfer to Member 

Avciati, Cuarues J., San Francisco, Calif 

Amens, Harotp C., Salt Lake City, Utah 

Bauman, Wattace H., Aldan, Pa. 

Fow er, Jackson E., Schenectady, N. Y 

GaGnon, Acrrep J., Honolulu, T. H 

Hamiti, T. M., Old Greenwich, Conn 

Lez, Henry W. F., Niagara Falls, N. Y 

McGuire, Erwin J., Rochester, N. Y. 

Mixxer, Rosert P., Columbus, Ohio 

Morrow, Cote H., Racine, Wis 

Newe t, T. A., Wilmington, Del 

Parsons, R. L., La Habra, Calif 

ReicHarp, Herman C., Kansas City, Mo. 

Scuum, Eucene C., Hamilton, Ohio 

SwWEETLAND, E., Pasadena, Calif 

Tear, F. Martin, Lockport, N. Y 

Tramm, Gitsert E., Bradley, II! 

Woop, Kenpatt M., Opportunity, Wash. 

Yarser, Gorpdon W., Seattle, Wash 

Yeacer, Wiis T., Cincinnati, Ohio 

Zavopny, StePHEN, Cheltenham, Pa 


Transfers from Student Member to Junior 





Obituaries 


George B. Brand (1870-1948) 


Georce B. Branp, consulting engineer, died 
at his home in Hollywood, Calif., on Dec. 19, 
1948, following a long illness. Born, Ilion, 
N. Y., Jan. 16, 1870. Parents, Harrison and 
Marion S. (Eaton) Brand. Education, gradu- 
ate, Ilion High School. Married Inez Trow- 
bridge, 1902; children, Marion and Phoebe. 
Mem. ASME, 1912. 


Albert Edmund Cluett (1872-1949) 


Acpert E. Crustt, for many years associated 
with Cluett, Peabody and Co., Inc.; chairman 
of the board, Troy (N. Y.) Savings Bank, died 
Jan. 3, 1949, at his home in Troy, N. Y., after 
a long illness. Born, Troy, N. Y., Oct. 15, 
1872. Parents, Edmund and Mary Alice 
(Stone) Cluett. Education, Albany Academy; 
AB, Williams College, 1893; BS, Massachu- 
Institute of Technology, 1896. Jun. 
ASME, 1900; Mem. ASME, 1903; served on 
Nominating Committee, 1912. Former presi- 
dent, Society of Engineers of Eastern New 
York. Surviving are his widow, Caroline Ide 
Cluett, whom he married in 1904; four sons, 
John Girvin, Troy, N. Y., Edmund, Plymouth 
Meeting, Pa., Albert E., Jr., Des Moines, Iowa, 
and Richard Ide, Tuckahoe, N. Y.; and a 
brother, Sanford L. Cluett, Troy, N. Y 


setts 


Raymond Wilson Cook (1890-1948) 


Raymonp W. Cook, executive vice-presi- 
dent, Associated Spring Corp., Bristol, Conn., 
died at Hartford Hospital, Dec. 4, 1948. 
Born, Bristol, Conn., Aug. 16, 1890. Parents, 
Charles S. and Helen P. Cook. Education, 
graduate, Bristol (Conn.) High School. Mar- 
ried Florence Yale, 1915; four children. 
Mem. ASME, 1927; served on Research Com- 
mittee on Mechanical Springs, 1932-1948. 


John Henry Damon (1864-1948) 


Joun H. Damon, retired plant engineer, Ply- 
mouth Cordage Co., North Plymouth, Mass., 
died in the fall of 1948. Born, Plymouth, 
Mass., July 5, 1864. Parents, Calvin Smith 
and Jerusha (Westcn) Damon. Education, 
Plymouth High School; 2 years, Massachu- 
setts Institute of Technology. Assoc. ASME, 
1908; Mem. ASME, 1910. 


James Lincoln Foord (1861-1948) 


James L. Foorp, retired in 1929, after 35 
years with Hartford Steam Boiler Inspection 
and Insurance Co., Boston, Mass., died Nov 
13, 1948 Born, Geneva, N. Y., Aug. 17, 1861. 
Parents, Joseph and Sarah J. Foord. Educa- 
tion, public schools, Auburn, N.Y. Married 
L. E. Elder, April 23, 1886; child, James S 
Foord. Mem. ASME, 1915. 


Carl Herman Graesser (1883-1948) 


Carv H. Graesser, vice-president in charge 
of engineering, Manning, Maxwell and Moore, 
Inc., Bridgeport, Conn., died Dec. 18, 1948, in 
his home at Southport, Conn. Born, Buffalo, 
N. Y., April 15, 1883. Parents, Charles F. and 
Julia (Roth) Graesser. Education, Buffalo 
Central High School, 1901; BS, Massachu- 
setts Institute of Technology, 1905. Mem 
ASME, 1938. Surviving are his wife, Mrs 
Betty Werner Graesser; a son, Foster Graesser, 
New York, N. Y., and a daughter, Mrs. Bar 


bara (Lewis E.) Scott, Orlando, Fla 


David Park Graham (1902-1948) 


Davin P. Granam, vice-president, Peabody 
Engineering Corp., New York, N. Y., died of 
heart disease, Dec. 18, 1948, at his home in 
Westbury, L. 1., N. Y. Born, Boston, Mass., 
Dec. 4, 1902. Parents, Thomas J. and Janet 
‘Park) Graham. Education, East Orange 
N. J.) High School; ME, Stevens Institute of 
Technology, 1923. Married Helen Mattson, 
1928. Jun. ASME, 1924. Surviving are his 
wife; a son, David Murray, and three daugh- 
ters, Janet Louise, Deborah Sue, and Dorothy 
Ann; and a sister, Mrs. C. J. Ulrich, New 
York, N. Y 


William Darrach Halsey (1890-1948) 


Wittiam D. Hacsey, chief engineer of the 
boiler division of the Hartford Steam Boiler 
Inspection and Insurance Company, died sud- 
denly at his home in West Hartford, Conn., 
Dec. 9, 1948. Born, Philadelphia, Pa., Feb 
26, 1890. Parents, Frederick Woodbridge and 
Eleanor (Darrach) Halsey. Education, AB, 
Swarthmore College, 1912. Married Mary 
Flagg Price, 1917. Jun. ASME, 1916; Assoc. 
Mem. ASME, 1918; Mem. ASME, 1923. 
Served as secretary-treasurer, ASME Hartford 
Section, 1921-22; vice-chairman, ASME Hart- 
tord Section 1922-23; was chairman, from its 
inception to 1943, of the Special Research Com- 
mittee on Strength of Vessels Under External 
Pressure and served on many of the Boiler Code 
committees. Surviving are his wife; two 
sons, William D., Jr., and James Price; and a 
daughter, Mary Jane Halsey. 


Urquhart Archer Hammett (1900-1948) 


U. A. Hammett, district sales manager of 
The Permutit Co., stationed in Los Angeles, 
Calif., died Jan. 19, 1948. Born, Leipsic, 
Ohio, July 30, 1900. Parents, Edward and 
Ann (Archer) Hammett. Education, gradu- 
ate, Scott High School, Toledo, Ohio, 1916; 
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Toledo University Extension Courses. Mar- 
ried Lydia Clark. Mem. ASME, 1937. 
Surviving are his wife; daughter, Mrs. Walter 
Delmar, Pacific Palisades, Calif.; and son, 
Donald, Pasadena, Calif. 


Embury Asbury Hitchcock (1866-1948) 


Emaury A. Hitcucocx, dean emeritus, Col- 
lege of Engineering, Ohio State University, 
died April 29, 1928. Born, Henrietta, N. Y., 
Parents, Julius Charles and 
Finett Rosett (Potter) Hitchcock. Education, 
ME, Cornell University, 1890. Married Isabel 
Mortimore 1896 (died 1933); children, 
Isabel M., E. Mortimore, Harriet H 
Married 2d, Florence Estelle Mortimore, 
1940. Mem. ASME, 15898. 


Robert James Needham (1882-1948) 


Ropert J. Neepuam, retired mechanical and 
electrical engineer of the Central Region, Ca- 
nadian National Railways, Toronto, Onr., 
Can., died Ocr. 25, 1948. Born, London, Onr., 
Parents, Charles Frederick and 
Caroline Needham. Education, BS, McGill 
University, 1910. Married Blanche Allen 
1916; children, Robert James, Jr., and Eliza 
beth Jean Mem. ASME, 1920. 


Joseph C. Regan (1872-1948) 


Josepn C. ReGan, retired president and gen 
eral manager, E. Horton and Son Co., Windsor 
Locks, Conn., died Nov. 18, 1948, in Se. Franc: 
Hospital, Hartford, Cenn., following severa 
months’ illness. Born, Seymour, Conn., July 
72. Education, Deep Hig! 
School; 3 vears Columbia University Men 
ASME, 1911. Survived by wife, Mrs. Marvy 
Degnan) Regan; three daughters, Norma K 
and Alice D., all ef Windsor Locks, Conn., and 
Mav A., Scarsdale, N. Y.; and a brother, Ed 
ward C. Regan, Hartford, Conn 


2 18 River 


Edward Joseph Rigby (1859-1948) 


Epwarp J. Ricsy, technical director, chait 
man, of the Robert Bryce and Co., Proprietary 
Lted., Melbourne, Victoria, Australia, died 
Oct. 24, 1948. Born, Melborne, Australia 
Jan. 5, 1859. Education, Scotch College and 
private tuition in mechanics. Mem. ASMI 
1918S 


Karl Edward Stoll (1902-1949) 


Kart E. Sroui, assistant chief engineer 
Powerton Station of Commonwealth Edis: 
Co., at Pekin, Ill., died of a cerebral hemor 
rhage, Jan. 2, 1949, at Pekin, Ill. Born, C 
nersville, Ind., July 27, 1902. Parents, Jol 
and Anne Marie (Disque) Stell. Educatio 
BSME, Purdue University, 1924. Marricd 
Maraan Page, April 18, 1947. Mem. ASMI 
1943. Survived by wife and two daughters, 
Mary Alice and Jo Anne. 


Nikita Borisowich Strachovsky 
(1900-1948) 


Nikita B. Srracnovsky, research engine: 
Carborundum Co., Niagara Falls, N. Y., dicd 
of a heart attack, Dec. 9, 1948, in New York, 
N. Y. Born, Sevastopol, Russia, Feb. 2 
1900. Parents, Borisowich and Xenia (Ber 
Strachovsky. Education, Naval Corps 
Cadets, 1915; Naval Academy, 1917; 9, 
Kings College, University of London (Enz- 
land), 1923; DS, Sorbonne University, Par 
France, 1928. 
10, 1941. Mem. ASME, 1946. Survived 
wife; three daughters, Stephanie, Deni, 
Suzanne, and one son, Gregory. 
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